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Research: a teaching aid in graduate programs 


@ Morgan L. Allison,* D.D.S., Columbus, Ohio 


This is a welcome opportunity to present 
the purpose and methods of investiga- 
tional studies incorporated in a graduate 
training program in oral surgery. Aca- 
demic courses are correlated with clinical 
training during the three year program at 
Ohio State University. Research is ar- 
ranged to complement both the academic 
and clinical training. Overlap between 
them is desirable and should not detract 
from fulfilling the purposes of the pro- 
gram. 

Areas of research may be clinical, 
laboratory or literature investigations. 
Clinical studies may be controlled with 
double blind technics or careful, unbiased 
observations. Laboratory investigations 
lend themselves to more accurate controls 
and wider range of materials and methods. 
Experience in research in the literature 
trains the student to interpret data criti- 
cally and to establish general patterns. 
These areas of research are limited by the 
purpose of the investigation, the qualifica- 
tions of the investigator and the facilities 
available. Explorations of such nature 
should be used to teach students to solve 
problems scientifically. 

Facilities for research are the re- 


sponsibility of the chief of service. Grants 
should be obtained to finance research. 
Interdepartmental use of laboratories re- 


_ duces costs and increases efficiency. Inter- 


departmental cooperation and advice leads 
to better understanding of and respect 
for dentistry by allied health groups. 
Careful guidance of the graduate student 
by his adviser is necessary in setting up 
and solving the problem; in interpreting 
and publishing the results. However, the 
student must be encouraged to express his 
own opinions of results and conclusions. 
“Why don’t we do more research in 
oral surgery or anesthesia?” is a question 
asked frequently. “Why do we devote so 
much effort to these laboratory and animal 
studies? Can’t we investigate strictly oral 
surgery or anesthesia questi ns?” Actually, 
disciplines learned during training help 
the student evaluate results of basic 
science research and select possible prac- 
tical applications from these results. 
Technical advances are achieved by 
application of research results. Dentistry 
must continue to accept the obligation of 
developing areas of research to maintain 
the standard of practice the profession ex- 
pects. Privileges in the overlapping areas 
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between dentistry and other health pro- 
fessions depend to a large degree on the 
acceptance of dentistry in these areas. No 
better evidence than the results of good 
research is available to dentistry to facili- 
tate this acceptance. 

An important part of graduate educa- 
tion is to learn good journalism. Practical 
application of journalism is made by writ- 
ing term papers, case reports and the 
thesis. Close supervision of student writ- 
ing for publication is essential. Under 
ordinary circumstances graduate students 
or residents do not have sufficient expe- 
rience and are not sufficiently authorita- 
tive to write comprehensive research re- 
ports or reports of difficult or controversial 
operative procedures. Exceptions to these 
rules are those papers carefully reviewed 
and edited by the faculty adviser for the 
student. With these points in mind, the 
scope of papers in this issue can be 
examined. 

The case reports are limited to one 
aspect of operative procedures in our pro- 
gram. Limitations of time and space pre- 
clude additional material. The case reports 
represent an example of review of the 


literature. The graduate student house 
staff served as first assistants on each of 
these cases. The case history, histopatho- 
logic specimen and general review of the 
pathology were reviewed and written by 
the house staff author. The case reports 
were then edited by the operating oral sur- 
geon and the staff oral pathologist. This 
authority is lent to presentation of these 
cases. 

The papers in this issue present a 
wide range of subjects and great variation 
in the complexity of the investigation, de- 
pending on the purpose of the assignment. 
It must be emphasized that such investiga- 
tional projects must not detract from clini- 
cal training. Although these projects lead 
to discovery of new scientific knowledge, 
they should be designed also to teach the 
student to solve problems scientifically. 
Reports such as these teach the student 
principles of journalism and enable him 
to make future contributions to the litera- 
ture of oral surgery. 


*Professor and chairman, division of oral surgery and 
anesthesia, College of Dentistry, Ohio State University. Chief 
of oral surgery, University Hospital, Ohio State University 
Health Center. 
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The effect of surgery on blood coagulation 


gw Walter C. Maslowski,* D.D.S., Columbus, Ohio 


Investigation by serial laboratory tests pre- 
operatively and postoperatively demonstrates 
that surgery alters the coagulability of the 
blood. More severe surgical procedures pro- 
duce a tendency to increased coagulability 
and less severe procedures to decreased co- 
agulability. A recently developed test, the 
fibrinogen conversion index, was used to 
follow these changes in 11 patients. Plasma 
fibrinogen and thromboplastic plasma com- 
ponent concentrations showed consistent 
elevation after surgery regardless of its 
severity. 


Do changes occur in the coagulability of 
blood after a person is injured? 

Investigators have used available 
tests carefully and have tried to answer 
this question.*** Most of these tests were 
qualitative or clotting time studies. The 
tests considered only one phase or one 
component of the clotting mechanism. 
Results were inconsistent and difficult to 
reproduce. 

In 1957 Shinowara’ reported the 
results obtained in a study of coagulation 
components during the spontaneous clot- 
ting of blood. His experiments indicated 
that coagulation components are depleted 
in a definite sequence. Activators of pro- 
thrombin, platelets and thromboplastic 
plasma component (antihemophilic globu- 


lin) were expended first. Fibrinogen and 
prothrombin were depleted next. Anti- 
thrombin globulin activity never fell be- 
low 54 per cent of the original value. 
These results definitely indicate that 
fibrinogen occupies an intermediate posi- 
tion in the utilization of certain important 
coagulation factors during the clotting 
process. On the basis of these findings, a 
critical quantitative method for measuring 
blood coagulability, the fibrinogen con- 
version index, was developed.”® Shinowara 
and Hicks measured the fibrinogen re- 
maining at specific intervals in samples of 
spontaneously clotting blood. They found 
that this method, actually a measure of the 
net effect of all known and unknown 
blood factors, was an accurate way to 
study coagulation rate. 

The fibrinogen conversion index was 
used in this study to answer three ques- 
tions: 


1. Do changes occur in the clotting 
mechanism after surgery? 

2. When do these changes occur? 

3. What causes these changes? 


@ Methods and Materials 


Eleven patients in University Hospital, 
Ohio State University Health Center, who 
required oral or orthopedic surgery, were 
selected. General anesthetics were administered 
to all patients (thiopental sodium, curare-type 
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drug, nitrous oxide and oxygen). Preoperative 
and serial postoperative (1, 3, 7, 10, 15 days) 
fibrinogen conversion index samples were drawn. 
A slight modification of the original technic”? 
was used to obtain 66 fibrinogen conversion 
indexes involving 330 duplicate determinations. 
The duplicated determinations showed a small 
(+4 per cent) margin of error. 


COLLECTION OF BLOOD sAMPLE—The fol- 
lowing are prepared: 

Four 10 x 100 mm. saline rinsed test 
tubes. These are marked for 1.8 ml. volume. 
The tubes are labeled 10, 20, 30 or 40. 

One 15 ml. graduated centrifuge tube. In 
instances where platelet samples are desired, 
this tube is siliconized. 

Two 10 x 100 mm. saline rinsed _ test 
tubes. These are marked for 1.0 ml. volume. 
The tubes are labeled “L-W.” 

Four 0.2 ml. pipets. These are prepared 
from 1.0 ml. pipets. Notches are filed at the 
0.22 mark. The pipet is broken carefully at 
this mark. A file and emery paper are used to 
flatten the cut end back to the 0.2 mark. This 
pipet now serves to measure citrate and as a 
plunger. 

One stop watch. 

One 20 ml. syringe containing 1.5 ml. of 
4 per cent sodium citrate. When platelet sam- 
ples are desired, this syringe is siliconized. 

One 10 ml. saline rinsed syringe. 

Three sharp, short bevel 20 gauge needles. 

One cup of ice water. 

The 20 ml. syringe and 20 gauge needle 
are used to draw blood to the 15 ml. mark. The 
20 ml. syringe is detached and is replaced with 
the 10 ml. syringe. (A nurse or orderly should 
mix the 15 ml. sample, put it into the centri- 
fuge tube and place the tube in the ice water 
bath.) Blood is drawn into the 10 ml. syringe. 
The stop watch is started when the 5 ml. mark 
is reached. The tourniquet, needle and syringe 
are removed from the patient’s arm when 10 
ml. of blood has been drawn. The 10 ml. of 
blood is portioned into the marked “L-W” 10, 
20, 30 and 40 minute tubes. If a poor veni- 
puncture has been made or if trouble is en- 
countered while drawing either sample, no 


more blood should be drawn from that spot. 


Poor venipunctures will cause false results. 
The venipuncture is repeated at another site 
using clean apparatus. 


DETERMINATION OF WHOLE BLOOD CLOT- 
TING TIME (Modified Lee-White)?!—Three 
minutes after the stop watch has been started 
one of the “L-W” tubes is tipped from the 
vertical to the horizontal plane. This procedure 
is repeated every 30 seconds. until the blood 
does not flow and its meniscus keeps its con- 
tour. This is the end point. The time is re- 
corded. The second tube is tipped like the first 
and its end point recorded. The time of both 
tubes is averaged for the whole blood clotting 


time. 


PREPARATION OF 10, 20, 30 AND 40 MIN- 
UTE SAMPLES—Ten minutes after the start of 
the stop watch, 0.2 ml. of 4 per cent sodium 
citrate is added to the 10 minute tube with the 
special pipet. The pipet is plunged to the bot- 
tom of the tube 15 times to mix the citrate with 
the blood. This stops clotting in that tube. 
Exactly 10 minutes after citrate has been added, 
formed clumps are crushed with the pipet. The 
pipet is removed and the tube placed in the 
ice water bath. At the proper time the 20, 30 
and 40 minute samples are treated in the same 
manner as the ten minute sample. Immediately 
after the 40 minute sample has been mixed, 
these four tubes are centrifuged at 1,650 times 
gravity for 15 minutes at 0°C. An International 
refrigerated centrifuge, model PR-1, was used 
for all O°C. centrifugation. With dry bulb 
pipets the plasma or serum or both are trans- 
ferred from the spun tubes to labeled dry test 
tubes. 


PREPARATION OF ZERO TIME AND FRAC- 
TIONATION SAMPLE—The centrifuge tube is 
spun at 1,650 times gravity for 30 minutes at 
0°C. The plasma is removed with a dry bulb 
pipet. Four milliliters is put into a fractionation 
tube, corked, labeled and stored in a freezer 
at —25°C. for future study. The remaining 
plasma is used for a zero time sample. 

From this point, the 0, 10, 20, 30 and 40 
minute samples are treated in the same fashion. 


A 0.2 ml. sample is placed in each of three 
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10 x 100 mm. test tubes. A 0.6 ml. citrate 
phosphate buffer (pH 7.3, R/2, 0.166) is 
added. These diluted specimens are corked, 
labeled and stored in a freezer at —25°C. if 
the analysis is to be postponed. 


FIBRINOGEN DETERMINATION—I wo speci- 
mens of each time sample are used. One of 
each is saved for recheck studies. 

The tubes are placed in a 37°C. water 
bath and 0.2 ml. bovine thrombin??-23 (5 NIH 
units per milliliter) added. The specimens are 
mixed and the time of clot formation recorded. 
They are then incubated for 15 minutes. 

The clot is loosened by tapping the tube, 
then is wound around the roughened end of a 
4 x 160 mm. glass rod. A different rod is used 
for each sample. The clot is compressed against 
the side of the tube and 4 ml. citrate phosphate 
buffer added. The clot is loosened from the 
rod and mixed in the buffer solution. Then the 
clot is squeezed again. The material from the 
lower half of the rod is washed into the tube 
with 2.0 ml. of buffer. The rods are placed, 
roughened end up, in consecutive order in a 
numbered rack. The sample is centrifuged at 
1,650 times gravity at room temperature for 
15 minutes, then the supernatant is decanted 
off carefully. An International centrifuge, size 
1, model SBV, was used for room temperature 
centrifugation. 

After completing this procedure, the tube 
containing the clot is inverted and allowed to 
drain for 10 minutes. The upper half of the 
tube is dried with clean gauze, the glass rods 
replaced in their respective tubes, 2.0 ml. of 
2.0 N sodium hydroxide added, then is stirred 
and put into 37°C. water bath for 15 minutes. 
Stirring is done every two minutes. 


TYROSINE DETERMINATION?4—One_ milli- 
liter of sodium hydroxide dissolved protein is 
put into a 19 mm. cuvette; 4.0 ml. double dis- 
tilled water and 5.0 ml. dilute Folin-Ciocalteu 
reagent*>.?° are added. The solution is swirled 
five or six times. In exactly five minutes the 
optical density of the solution is determined 
on a Coleman Junior Spectrophotometer set at 
650 millimicrons. A cuvette containing 1.0 ml. 


of 2.0 N sodium hydroxide, 4.0 ml. of double 
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distilled water and 5.0 ml. of dilute Folin- 
Ciocalteu reagent is used as a reference blank. 
The optical density is converted to micrograms 
of tyrosine using the standard table for chemi- 
cally pure tyrosine.?° 


CALCULATION OF FIBRINOGEN CONCEN- 
TRATION—The fibrinogen content of the test 
solution is calculated from the following equa- 
tion: 

100 ml. 11 
CT —t) x 0.1 ml. ~ 1,000,000 
x = Gm./100 ml. 
T= micrograms tyrosine in test solution. 


t= micrograms tyrosine in 0.1 ml. of 
centrifuged and washed thrombin reagent. “t” 
in this system is 1.3. 

0.1 ml. = the volume of sample dissolved 
in 1 ml. of sodium hydroxide solution. 

11 = the chromogenic factor. This factor 
represents the micrograms of fibrin solution 
necessary to equal the reaction of one micro- 
gram of pure tyrosine with Folin-Ciocalteu 
reagent.20, 24, 26-30 

C = citrate dilution factor of the original 
sample. C in this system is 1.17. 

Therefore, the foregoing equation can be 
further simplified CT — 1.3 x 0.011 x 1.17 = 
Gm. fibrinogen/100 ml. plasma) 


CALCULATION OF PER CENT FIBRINOGEN 
REMAINING— The per cent of fibrinogen remain- 
ing is calculated as follows: 


Per cent fibrinogen remaining = D® x 100 


D" = optical density of zero time sample. 


CALCULATION OF FIBRINOGEN CONVERSION 
INDEX—The percentage of fibrinogen remain- 
ing in the 10, 20, 30 and 40 minute samples 
is totaled to get the fibrinogen conversion index. 
Theoretically, the index has a range of 0 to 
400. A zero index would mean that complete 
coagulation occurred within ten minutes. 
Therefore, no fibrinogen remained in any of 
the samples. A 400 index would mean that no 


- coagulation occurred even after 40 minutes; 


| 


that is, all of the fibrinogen remained in all of 
the samples. A normal, healthy individual has 
an average index of 149 with a range of 109- 
216. Hypocoagulable patients, such as hemo- 
philiacs, have a mean index of 266 with a 
range of 172-396. Hypercoagulable patients, 
such as those with thrombosis, have a mean 
index of 71 with a range of 17-111.7° 

In addition to the fibrinogen conversion 
index, whole blood clotting time, and measure- 
ment of fibrinogen, other laboratory studies 
were carried on. Modified Quick one-stage pro- 
thrombin tests*! were performed on all patients. 
Platelet counts were done on seven patients 
picked at random. 

For each of eight patients, fractiona- 
tions*?:?4 were done on preoperative and 1, 3, 
7, 10 and 15 day postoperative plasma samples. 
By fractionation the individual coagulation 
components can be removed from plasma. In 
this study prothrombin,?? thromboplastic plas- 
ma component*? and antithrombin globulin** 
were isolated from each sample. The amounts 
of these substances were measured. 


Results 


For each of 11 patients undergoing 
oral or orthopedic surgery, fibrinogen 
conversion index determinations were 
done. Preoperative samples were drawn 
1 to 2 days before surgery and_post- 
operative samples were drawn 1, 3, 7, 10 
and 15 days after surgery. In all 66 in- 
dexes involving 330 duplicate determina- 
tions were obtained in this study. All pa- 
tients had normal preoperative indexes 
(120-190). After surgery, the fibrinogen 
conversion index changed in all patients. 
Patients could be divided into two groups 
on the basis of the change in index. One 
group showed a decrease in fibrinogen 
conversion index (tendency to increased 
coagulability). This shall be called the 
“fast” group. The other group showed an 
increase in fibrinogen conversion index 


(tendency to decreased coagulability). 
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This shall be called the “slow” group. 
Both groups showed a peak index change 
three days postoperatively. However, the 
“slow” group returned to the preoperative 
level much more quickly than the “fast” 
group (Fig. 1). Eight of the 11 patients 
were in the “fast” group. Two of the eight 
showed decreased coagulability at one day 
but subsequently showed the typical 
tendency to increased coagulability. All 
five orthopedic patients and three oral 
surgery patients were in the “fast” group. 
Clinical data were compiled on all 
patients and correlated with changes in 
the fibrinogen conversion index. It was 
found that the amount of surgical trauma 
was most important in altering coagula- 
bility. Criteria used to evaluate the 
amount of trauma included: amount of 
blood loss, duration of surgery, size and 
location of the area of surgery, variations 
in postoperative temperature and length 
of the postsurgical convalescent period. 
When surgery was more severe, there was 
a tendency to increased coagulability of 
blood. When surgery was less severe, 
there was a tendency to decreased coagula- 
bility. It was also noted that patients with 
a “fast” response had preoperative white 
blood cell counts of 8,200 to 13,500; those 
with a “slow” response, 4,650 to 5,400. 
Samples for seven other laboratory 
studies were drawn on the same days that 
samples for fibrinogen conversion index 
determinations were collected. Lee-White 
gross coagulation times and modified 
Quick one-stage prothrombin determina- 
tions done on each patient showed no 
significant deviations even on the days 
when the fibrinogen conversion indexes 
demonstrated peak changes. Forty-two 
platelet counts were done on seven pa- 
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Fig. 1—Per cent of deviations of fibrinogen conversion index after surgery. 


* = “slow” group; X = “fast” group 


tients (five from the “fast” group and two 
from the “slow” group). Regardless of the 
group, platelet counts followed the same 
trend. At three days there was a decrease 
(18 to 30 per cent below preoperative 
level). At seven days there was a sub- 
stantial increase (11 to 18 per cent above 
preoperative level). At 10 and 15 days 
there was still an increase (10 to 30 per 
cent and 2 to 15 per cent above preopera- 
tive level). 

In respect to the plasma fibrinogen 
concentration after surgery, one very im- 
portant observation was made. Plasma 
fibrinogen concentration showed a defi- 
nite elevation in 10 of the 11 patients. 
This elevation occurred irrespective of the 
fibrinogen conversion index change. The 


and antithrombin globulin were isolated 


fibrinogen concentration in the “fast” 
group rose to a peak of 36 per cent above 
the preoperative level by the third day 
and was still elevated at the fifteenth post- 
operative day. The fibrinogen concentra- 
tion in the “slow” group rose to a peak of 
39 per cent by the first day and was still 
elevated at the fifteenth day also (Fig. 2). 

For each of eight patients (six in the 
“fast” group and two in the “slow” 
group), fractionations were’ done on pre- 
operative and 1, 3, 7, 10 and 15 day post- 
operative plasma samples. By fractiona- 
tion, individual coagulation components 
can be removed from plasma. In this 
study prothrombin, thromboplastic plas- 
ma component (antihemophilic globulin) 
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Fig. 2—Per cent of deviations of plasma fibrinogen concentrations after surgery. 


* and dotted line = “slow” group; X and bold line = “fast” group 


from each sample. The amounts of these 
substances were then measured. 

Prothrombin exhibited little devia- 
tion (+ 7 units per milliliter) from day 
to day in seven of the eight patients. In 
the eighth patient, Case 9, who had a 
postoperative increase in the fibrinogen 
conversion index, the prothrombin con- 
centration rose from 84.0 units per milli- 
liter preoperatively to 126.0 units per 
milliliter by the third postoperative day 
and was still elevated (120 units per milli- 
liter) on the tenth day. 

In four of six patients (Cases 1-4) 
demonstrating definite diminution in the 
fibrinogen conversion index, postopera- 
tive thromboplastic plasma component 
concentration rose from 3 to 260 per cent 


whereas antithrombin globulin concentra- 
tion fluctuated between +46 per cent and 
—15 per cent. This is demonstrated by 
Case | in Table 1. In one of the six, Case 
7, the thromboplastic plasma component 
concentration rose to 740 per cent above 
the preoperative level by the third post- 
operative day and was still elevated (137 
per cent) on the fifteenth day. Anti- 
thrombin globulin in this patient mani- 
fested the same fluctuations as in the other 
four patients. In the sixth patient, Case 4, 
the thromboplastic plasma component 
concentration showed a decrease and anti- 
thrombin globulin rose slightly after sur- 
gery as shown by the data in Table 2. 
Two patients whose fibrinogen con- 
version index rose after surgery were also 
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Table 1 ¢ Results of tests in Case 1* 
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| 
Fibrin- Thrombo- 


ogen plastic 
Sample (Gm. per | component tu/mi) 
100 mi.) (u/ml.) 


Anti- Fibri lee- 
: ibrinogen | White Platelets 
thrombin | Hemato 
lobulin | Conversion clotting | (per cubic mire 
) index time mm.) 
(min.) 


-502 


Preoperative 179.8 


1 day 


3 days 


7 days 


10 days 


15 days 


postoperative 531 230.2 67.5 


postoperative .682 262.7 71.4 


postoperative 488 174.3 64.0 


postoperative 616 228.2 66.3 


postoperative .607 229.1 60.7 


184.4 6.5 172,050 
251.1 159 6.0 216,450 43 
262.4 92 6.0 144,300 41 
191.3 84 6.0 227,550 
229.9 73 6.5 227,550 
183.7 79 6.0 244,200 


“fast’’ response of any patient in the study. 


definitely investigated. In Case 10 the 
fibrinogen index rose to 14 per cent above 
the preoperative level by the third post- 
operative day and returned to the pre- 
operative level by the seventh day. In this 
patient, thromboplastic plasma compo- 
nent concentration showed a slight in- 


Table 2 © Results of tests in Case 4* 


*An arthroplasty of the left hip was performed on this 47 year old white woman. She exhibited the most p d and i d 


crease, but there was essentially no 
change in antithrombin globulin and pro- 
thrombin concentrations as can be seen 
in Table 3. On the other hand, in Case 9, 
despite a significant rise in the thrombo- 
plastic plasma component (152 to 468 per 
cent) and prothrombin concentrations 


Fibrin- Thrombo- 


Pro- 
thrombin 


ogen plastic 
Sample (Gm. per | component (u/mi.) 
100 ml.) (u/ml.) 


lee- 
Anti- Fibrinogen | White | Platelets 


conversion | clotting | (per cubic 
/mi.) index time mm.) 


(min.) 


.386 


58.6 


Preoperative 


1 day 

postoperative 436 57.4 
3 days 

postoperative 449 57.9 
7 days 

postoperative 433 57.3 
10 days 

postoperative 424 35.6 
15 days 

postoperative 58.1 


80.1 


75.1 


86.9 


87.1 


143.9 135 7.0 166,400 41 
151.5 85 7.5 183,150 44 
155.3 104 7.0 138,750 40 
142.4 116 7.0 172,050 35 
174.6 113 7.0 210,900 36 
160.8 139 7.0 210,900 43 


component. 


*A debridement of . Jarge area of chronic osteomyelitis of the mandible was carried out in this 50 year old white man. He showed 
a less p “fas: p and was the only patient who showed no postoperative el in the t 


plasma 


| 
|| 
76.9 
= 
73.0 
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Table 3 ¢ Results of tests in Case 10* 


lee- 
Fibrin- | Thrombo- Anti- 
ogen plastic Pro a thrombin Fibrinogen White Platelets Hemato- 
Sample thrombin : conversion | clotting | (per cubic 
(Gm. per | component globulin 4 . crit 
(u/ml.) index time mm.) 
100 ml.) (u/ml.) (u/ml.) min.) 


-248 


Preoperative 170.6 80.0 


167.9 145 10.0 228,000 


1 day 

postoperative .271 172.2 82.4 158.0 159 10.0 182,450 47 
3 days 

postoperative -260 229.2 84.8 182.0 165 10.0 ° 185,100 46 
7 days 

postoperative 249 245.8 81.4 171.2 137 10.5 245,000 45 
10 days 

postoperative -233 181.2 82.2 164.6 140 10.0 241,000 46 
15 days 

postoperative -220 174.6 80.8 172.2 142 10.0 229,400 46 


*This 24 year old white man required surgical removal of two impacted mandibular third molars. He showed a ‘“‘slow’’ response. 
He experienced difficulty with oozing from the extraction sites for two days after surgery. 


(50 per cent), the fibrinogen conversion Clinical factors were compared with 
index increased 35 per cent by the third differences in coagulability. It was found 


postoperative day and was still elevated that the degree of surgical trauma is most 
on the tenth day. However, antithrombin important in determining the type of 
globulin also rose (61 to 74 per cent) in coagulation change. More severe surgery 
this patient. produces a tendency to faster coagula- 


bility. Less severe surgery produces a 


@ Discussion tendency to slower coagulability. 


The results of this study demon- In addition to the fibrinogen conver- 
strate that surgery does alter coagulability sion index, other laboratory tests were 
of blood. Several investigators using modi- performed and attempts made to relate 
fications of gross coagulation times have them to shifts in coagulability. Lee-White 
reported increased coagulability of blood whole blood clotting times and Quick 
after trauma.’"’ Others have noticed that one-stage prothrombin tests showed no 

; blood clotting becomes prolonged.'*"* significant deviations even on the days 
“a DeTakats, using an in vitro heparin sen- when fibrinogen conversion indexes 
ie sitized clotting time,**** noted two types demonstrated peak changes. The limita- 
% of response after trauma or stress: pro- tions of clotting time tests have been dis- 

longed coagulation and tendency to short- —_—cussed.***_ Prothrombin likewise ex- 
ened coagulation.**** He found the peak hibited little deviation from day to day 
change of prolonged coagulability oc- in the different patients. Some investiga- 
curred on the third postoperative day. tors*” report a postoperative increase, some 
The peak shift of the fibrinogen conver- a decrease,**** some no_ significant 
sion index was also found to occur on the change.® #78 

third postoperative day. Platelet counts obtained in this study 


| ] | 
Oe 
\ 
\ ‘ 
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agree in general with those of other in- 
vestigators.*°* There is a fall for the first 
three or four days followed by a rise be- 
tween the fourth and eighth days. The 
rise persists until the twelfth or fifteenth 
day. This trend was the same in all pa- 
tients studied. 

Nearly all investigators agree 
that there is a postoperative rise in fibrino- 
gen concentration. In this study, fibrino- 
gen concentration rose postoperatively in 
all but one patient. When fibrinogen con- 
centration changes of all patients were 
averaged, it was observed that there was a 
sharp rise to 40 per cent above the pre- 
operative value at one day and to 49 per 
cent (.139 Gm. per 100 ml.) at three 
days. The concentration then decreased 
slightly and leveled off to 31 per cent at 
the seventh and tenth days. At 15 days the 
fibrinogen concentration was 10 per cent 
above the preoperative level. The observa- 
tion that fibrinogen concentration after 
oral and orthopedic surgery increased re- 
gardless of the change in the fibrinogen 
conversion index is most important. It in- 
dicated that the postoperative increase of 
fibrinogen concentration is a response of 
the inflammatory process and is not asso- 
ciated with rate of coagulation. 

It has been shown that the thrombo- 
plastic plasma component concentration 
does rise after surgery in most patients. 
However, the fact that it also increased in 
a patient who had postoperative increases 
in the fibrinogen conversion index raises 
the question that, like fibrinogen, the rise 
may be a manifestation of the inflamma- 
tory process rather than a cause of hyper- 
coagulability.” 

The varying increases and decreases 
in antithrombin as determined in this 
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study have been roted by other 
authors."*** These fluctuations may be 
part of the body’s attempt to balance the 
complex clotting mechanism. However, 
findings in this study suggest that de- 
terminations of a single coagulation factor 
cannot indicate the state of the entire 
clotting mechanism. There are apparently 
many different reasons for variations in 
antithrombin globulin, thromboplastic 
plasma component and platelets. This 
fact is evident when it is realized that 
blood coagulation is a complex mecha- 
nism involving many factors and equilib- 
ria. The fibrinogen conversion index 
seems to overcome these difficulties. It 
does not rely on changes of any single fac- 
tor. Instead, it measures the net effect of 
all factors. 


Summary 


Serial laboratory tests were carried 
out preoperatively and postoperatively on 
patients undergoing oral or orthopedic 
surgery. It was found that surgery does 
affect the coagulability of blood as demon- 
strated by changes in the fibrinogen con- 
version index. More severe surgery pro- 
duced a tendency to increased coagula- 
bility. Less severe surgery produced a 
tendency to decreased coagulability. 
Plasma fibrinogen and_thromboplastic 
plasma component concentrations showed 
definite elevations after surgery regardless 
of the alteration in coagulability. Lee- 
White whole blood clotting times, modi- 
fied Quick one-stage and quantitative 
prothrombin determinations indicated no 
significant deviations. Variations in plate- 
let count and antithrombin titers could 
not be correlated with the shifts in 


coagulability. 
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Bone repair after experimentally produced defects 


@ Henry B. Mazorow,* D.D.S., M.Sc., Lorain, Ohio 


Three methods for the removal of bone in 
oral surgical procedures were evaluated as to 
time required to remove necessary bone and 
the speed of healing postoperatively. The 
instruments used were an engine driven 
mallet, an ultrasonic device and a bur rotat- 
ing at high speed. In this controlled experi- 
ment in dogs, equal specimens from the man- 
dible, below the apex of the teeth, were 
removed with each instrument at two days, 
two weeks and eight weeks after surgery. 
Serial sections were examined for evidence 
of healing. The results showed the air tur- 
bine instrument to have all the necessary 
qualifications for removing bone; it is gentle 
in its action and extremely precise. 


Is there one “best” method for the re- 
moval of bone in oral surgery? What 
criteria should be set in evaluating the 
various methods? 

Three factors are of prime im- 
portance: 

1. The repair of the injured bone. 
Does the bone heal better after the use of 
one instrument than another? 

2. How long does it take to perform 
the operation? 

3. How much physical and psycho- 
logical trauma does each method produce? 

Three instruments were studied: An 


Fig. 1—Three areas of bone removal. A, air tur- 
bine unit. I, Impactor. U, ultrasonic device 


engine-driven mallet, an ultrasonic device 


and a bur rotating at high speed. 


@ Materials and Methods 


The three instruments tested in this 
investigation were as follows: 


1. Engine-driven mallet (Impac- 
tor’). It is driven by an electric dental 
engine. An attached high carbon steel 
chisel cuts the bone. 

2. Ultrasonic instrument (Cavi- 
tron”). This instrument utilizes high fre- 
quency vibration of 29,000 cycles per 
second. The cutting instrument was a no. 


15 Bard Parker knife blade. 


3. Super speed rotational instru- 
ment (Weber Air Turbine Unit*). This 
instrument is an air turbine type capable 
of free running speeds in excess of 200,- 
000 rpm. The cutting instrument was a 
no. 59 carbide smooth fissure bur. 

With the exception of the instru- 
ment used, all surgical procedures were 
the same. Cutting operations were carried 
out under isotonic, isothermal saline irri- 
gation. The time required to remove a 
similar section of bone was recorded. 
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Three young healthy dogs were used 
in this study. They were anesthetized 
with intravenous veterinary thiopental so- 
dium. A horizontal incision was made in 
the mucous membrane of the mandible, 
5 mm. below the attached gingiva. The : 
incision extended from the third molar to 
the canine tooth. A flap was retracted in- 
feriorly and three separate regions of bone 
approximately 4 mm. square and 4 mm. 
deep were removed with each instrument. 
The experimental regions were in the 
mandible below the apexes of the molar 
teeth (Fig. 1). The flap was then ap- 
proximated and sutured with no. 000 
chromic suture. A similar procedure was 
carried out on the opposite side of the 
mandible. 

Specimens were taken two days, two 
weeks, and eight weeks after surgery. The 
operated region of the mandible was re- 
sected and fixed in Formalin for five days. 
Roentgenograms were then taken. The 
specimens were decalcified, sectioned and 
stained with hematoxylin and eosin. 


Results 


No significant roentgenographic dif- 
ference was noted two days and two 
weeks after the operation (Fig. 2, 3). 
Eight weeks after surgery the roentgeno- 
grams showed a greater density in the 
area which had been removed with the 
air turbine unit than in the areas removed 
with the other instruments (Fig. 4). 

Serial sections across each surgical 
injury were examined with a light micro- 
scope for evidence of healing. 


IMPACTOR—I wo days after the sur- 
gery, the region from which the bone had 
been removed with the engine-driven 
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Fig. 2—View taken of specimen two days after 
surgery. A, air turbine unit. I, Impactor. U, ultra- 
sonic i 


Fig. 3—View taken of specimen two weeks after 
surgery. A, air turbine unit. 1, Impactor. U, ul- 
trasonic device 


Fig. 4—View taken of specimen eight weeks after 
surgery. I, Impactor. U, ultrasonic device. Arrow 
points to region removed with air turbine unit 


Fig. 5—Section of a two day specimen cut with 
Impactor. Arrow points to bone chips. Note slight 
basophilic zone at margin of cut bone 


: 
A 
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Fig. 6—Left: Section of two week specimen cut with Impactor. Repair bone from periosteum in apposition 


to cut surface. Right: Eight week specimen of operative site cut with Impactor, s 


mallet had filled with an organized blood 
clot. Mild inflammation was present. 
Numerous fragments of bone were close 
to the cut surface which was lacerated 
and exhibited a definite basophilic zone 
that varied in depth (Fig. 5). 

Bone repair was evident in two 
weeks. The primary source was from the 


Fig. 7—Higher magnification of box in Figure 6, 
right. Note lack of apposition of new bone to 
lacerated basophilic margin of cut bone 


ing repair 


periosteal surface lateral to the edge of 
the wound. Trabeculae of new fibrillar 
bone also originated from the endosteal 
surface and in a few regions attached to 
the cut surface of bone. Repair bone 
formed around the fragments which were 
located near the cut surface. Dense con- 
nective tissue with a mild lymphocytic 
infiltration filled the rest of the region 
(Fig. 6, left). 

There was evidence of new bone in 
apposition to the cut surface, except in 
regions where the basophilic zone was 
present. The basophilic zone showed no 
resorption. 

After eight weeks the region was 
filled primarily with cancellous bone. 
Portions of the cut surface were resorbed 
and there was apposition of new bone al- 
most completely across it (Fig. 6, right). 
In a few isolated regions the basophilic 
zone was still evident. There was no re- 
sorption of the basophilic surface nor was 
there any apposition of new bone (Fig. 


Numerous particles of necrotic bone 


which had been fragmented at surgery 
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Fig. 8—Left: Two day specimen of bone cut with ultrasonic device. Note basophilic surface. Right: Two 
week specimen cut with ultrasonic device. New bone arises lateral to margin of injury. Note basophilic 


lacerated surface of cut bone 


were within the mass of bone filling the 
injury. 


ULTRASONIC INSTRUMENT—TLhe cut 
edge of bone of the two-day specimen 
taken from the region cut with an ultra- 
sonic instrument showed a_ variable 
stained zone along the cut surface (Fig. 
8, left). It was wider than the similar 
zone shown in Figure 5. The clot showed 
organization with a moderate polymor- 
phonuclear infiltration. 

After two weeks the region was filled 


* 


Fig. 9—Left: Eight week specimen cut with ultrasonic device. Note lack of apposition of new bone to 
basophilic zone. Right: Higher magnification of another eight week specimen cut with ultrasonic device. 
Note lack of resorption of basophilic zone and failure of apposition of new bone against basophilic surface 


-~ 


with dense connective tissue and there 
was moderate lymphocytic inflammation. 
From the periosteal surface, trabeculae of 
bone swept into the injured portion. The 
cut surface retained its deep basophilic 
character; there was no new bone in appo- 
sition to the cut surface (Fig. 8, right). 

After eight weeks the void was par- 
tially filled with haversian bone which 
had arisen from the periosteal surface. 
The darkly stained basophilic zone on the 
cut surface of bone was still present (Fig. 
9, left). Bone resorption occurred in a 
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Fig. 10—-Two day specimen of bone cut with air 
turbine type instrument. Note smooth cut surface 
and minimal basophilic zone 


few isolated regions and new bone was 


in apposition (Fig. 9, right). 


AIR TURBINE TYPE INSTRUMENT— 
The two day sections taken from the re- 
gion cut with the air turbine type instru- 
ment showed a smooth cut margin with a 


minimal basophilic border. The wound 


was filled with an organizing clot in 
which there was evidence of mild poly- 
morphonuclear lJeukocytic inflammation 
(Fig. 10). 

After two weeks the void was filled 
with dense fibrous elements showing 
young bone formation. There was new 
bone formation in apposition to the cut 
surface which was trabecular and the lo- 
cation of the osteoblasts indicated that 
the bone arose from the periphery to 
occupy the region of the wound. It was 
difficult to detect a definite basophilic 
zone (Fig. 11, left). 

After eight weeks the operated re- 
gion was primarily filled with compact 
haversian bone that was in firm apposition 
to the cut surface (Fig. 11, right). There 
was a noticeable lack of a basophilic zone 
on the original cut surface of bone. There 
was slight evidence of resorption on the 
originally cut surface (Fig. 12). 


EFFECTIVENESS OF INSTRUMENTS— 
Each complete surgical procedure from 
the initial incision to the final closure 
took approximately 15 minutes. The aver- 


Fig. 11—Left: Two week specimen of bone cut with air turbine type instrument. Note bone repair in 
apposition to cut surface. Right: Eight week specimen of operative site cut with air turbine type instru- 
ment. NB, new supporting bone formation opposite injured area. R, repair area in apposition to cut surface 
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age time of bone removal with each in- 
strument was (1) air turbine type—25 
seconds; (2) engine-driven mallet—40 
seconds; (3) ultrasonic device—139 sec- 
onds. 


@ Basophilic Surface 
of Cut Bone 


The basophilic zone at the cut sur- 
face of bone is significant in repair. In 
the present study it was noted that a 
similar basophilic zone was found at the 
edge of the bone which had been cut with 
a razor blade after decalcification. In this 
instance it was shallow. A pilot study was 
undertaken to investigate further the 
basophilic surface of cut bone. 

A dissected rat femur was fixed in 
Formalin. A cut was made with a saw 
below the head about half the thickness 
of the shaft. It was then decalcified and 
the condylar end was removed with a 
razor blade. The femur was sectioned and 
stained with hematoxylin and eosin. 

Examination of the saw cut showed 
a basophilic zone on the cut surface (Fig. 
13, left). The surface cut with a razor 
blade after decalcification showed a nar- 


21/113 


Fig. 12—Higher magnification of an eight week 
specimen cut with air turbine type instrument. 
New bone formation in apposition to cut surface 


rower basophilic zone along the edge 
(Fig. 13, right). It was deducted, there- 
fore, that the basophilic zone was a 
physical phenomenon related to the cut 
bone surface. 


Discussion 


The engine-driven mallet (Impac- 
tor) is very similar in action to the mallet 


Fig. 13—Left: Basophilic zone in rat PR cut with a saw after fixation. Right: Basophilic zone in rat 
femur cut with razor blade after decalcification 


f 
t 


Fig. 14—Specimen showing basophilic zone which 
contains viable osteocytes 


and chisel. It has been described as an 
excellent instrument for removing bone.* 
The operator, by controlling the speed of 
the engine, can vary the frequency of the 
blows imparted to the attached chisel 
point. Because the bone was removed by 
the impact of a chisel, it was accepted as 
a standard for the mallet and chisel in 
this study. The main disadvantage of the 
engine-driven mallet in clinical use is the 
psychological and physical trauma to 
which the patient is subjected. 

Oral surgeons have recognized the 
problem and have sought a way to reduce 
or eliminate these undesirable aspects of 
bone surgery. With the introduction of 
the ultrasonic instrument, the trauma 
associated with the engine-driven mallet 
was virtually eliminated.** This high 
frequency vibration produces a gentle 
cutting action. It is claimed that in some 
instances the patient is “unaware that 
anything is being done.”* 

The ultrasonic device used in this 
study proved to be the least effective 
when compared with the engine-driven 
mallet and a high rotational cutting in- 
strument. 
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The process of repair after its use 
definitely was inhibited. There was no 
evidence of endosteal bone originating 
from the cut surface. Apposition of new 
bone against the deeply stained cut sur- 
face occurred only in a few small regions. © 
More noticeable was the lack of apposi- 
tion against these stained areas and lack 
of resorption. 

The ultra-high-speed rotational in- 
strument has all the necessary qualifica- 
tions for removing bone. It is gentle in 
its action and extremely precise. It has 
been shown to be 30 per cent more effec- 
tive than other methods commonly em- 
ployed to remove bone.”* The present 
study showed that the instrument re- 
moved bone faster than the engine-driven 
mallet or ultrasonic instrument. 

More significant was the pattern of 
healing. The apposition of new bone to 
the cut surface and the rate of repair was 
enhanced when the air turbine unit was 
used. After eight weeks the region of re- 
pair had returned almost to its normal 
anatomic form. 


INTERPRETATION OF THE BASOPHILIC 
zoNE— The basophilic zone is of particular 
interest. It is resistant to resorption and 
bone apposition. Since these two phe- 
nomena are associated with the repair 
process, it deserves special consideration. 

In the present study the basophilic 
surface varied in depth according to the 
instrument used in the surgical pro- 
cedure. It was obvious that the smoother 
the cut surface, the less deeply stained 
was the region. It was also obvious that 
the repair process was enhanced with a 
smooth cut bone surface. The nature of 
this surface is worthy of investigation. 
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The basophilic zone could be produced 
in chemically fixed bone. It even occurred 
if bone was cut after decalcification. It is 
inconceivable that cutting decalcified 
bone with a razor blade will produce a 
burned surface. In the region of the baso- 
hilic bone there were viable osteocytes 
(Fig. 14). 

It is evident, then, that the basophilic 
zone is a staining phenomenon. The 
staining of tissue with hematoxylin and 
eosin is accomplished by surface absorp- 
tion.’ This phenomenon is related to the 
qualitative and quantitative nature of the 
surface. 

Since the qualitative characteristics 
of the rat bone remain unchanged, the 
increased staining phenomenon, in this 
instance, must be quantitative in nature. 

By increasing the surface area, as in 
etching, more sites for absorption of dye 
were created. This produced a surface 
which stained darker. The same principle 
would apply to a surface which was 
roughened or lacerated.’° By creating a 
rough or lacerated surface at the cut edge 
of bone, more sites are available for ab- 
sorption and a greater staining intensity 
will result. This affords a possible explana- 
tion for the basophilic zones which still 
contained osteocytes noted in the various 
histologic sections. 

The study herein described estab- 
lished that a smooth surface is conducive 
to repair. Since the smoothest surface and 
best repair occur when the bone removal 
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is with a rapidly revolving smooth fissure 
bur, it is undoubtedly the instrument of 
choice. In contrast, the rapidly vibrating 
Bard Parker blade as used with an ultra- 
sonic device produces the most lacerated 
surface as is shown by the wide basophilic 
zone. The subsequent repair is inhibited. 

The results achieved by the use of 
the engine-driven mallet lie somewhere 
between those resulting from the use of 
the other two, as measured by the surface 
roughness. In addition, there was frag- 
mentation of the bone. Although no se- 
questrums were observed, this possibility 
is real, and the desirability of bone frag- 
ments has yet to be established. This study 
did not indicate there was any advantage 
to bone chips in the region.—125 West 
Twenty-first Street. 
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Plasma cholinesterase 


and the duration of succinylcholine-induced apnea 


@ Ralph L. Lotshaw,* D.D.S., M.S., Parkersburg, W. Va. 


To understand better the pharmacology of 
succinylcholine an experiment was designed 
to measure the response in normal dogs 
receiving various levels of plasma pseudo- 
cholinesterase and a standard dose of suc- 
cinylcholine. The accumulated evidence 
indicated that the response to standard doses 
of succinylcholine is related to the plasma 
pseudocholinesterase activity, but the actual 
plasma level of pseudocholinesterase prob- 
ably acts in a secondary manner in determin- 
ing the degree of succinylcholine sensitivity. 


Succinylcholine is a muscle-relaxing 
agent that has clinical properties which 
make it almost ideally suited for use in 
anesthesia. However, many aspects of the 
physiological action of this agent remain 
obscure, especially its rather infrequent 
but distressing prolonged action. This 
sensitivity, notably expressed by a sus- 
tained respiratory depression or apnea, 
cannot be explained on the basis of dosage 
alone. The effect of a pseudocholinesterase 
administered before and after use of suc- 
cinylcholine was studied. 


@ Methods and Materials 
Mongrel dogs, lightly anesthetized 


with an intravenous barbiturate prepara- 


tion, were used for experimentation. The 
animals were intubated with a cuffed 
endotracheal tube which was connected 
by a glass “Y” connector to a positive-nega- 
tive type resuscitator and to a rubber 
diaphragm type tambour. A writing lever 
attached to the rubber diaphragm of the 
tambour was allowed to scribe on a slow- 
moving kymograph drum. It was noted 
that this recording device gave a very 
good record of the slightest respiratory 
movement and of the rate of respiration, 
but only a rough estimation of the depth 
of respiration. From these records and 
from those of a timing device recording 
simultaneously, the respiratory response 
to succinylcholine could be determined. 

Apnea time as a response to succinyl- 
choline was taken and was determined as 
that period of time during which the 
animal showed no respiratory movement. 
The animals were administered 100 per 
cent oxygen under no pressure for three 
minutes prior to relaxation. During the 
period of apnea or definite respiratory de- 
pression, the animals were ventilated by 
positive pressure twice followed by one 
minute of oxygen under no pressure. This 
cycle was repeated as long as the dogs 
were unable to breathe adequately for 
themselves. The method may be open to 
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criticism with regard to possible hypoxia 
and hypercapnia. However, no great 
changes were observed in either heart rate 
or blood pressure during any such 20 min- 
ute period that would indicate any ad- 
verse effect from the conditions men- 
tioned. 

An_ indwelling Cournand needle 
was inserted into one of the femoral 
arteries. This was attached to a reservoir 
type mercury manometer, from which 
mean arterial blood pressures could be 
recorded. The arterial needle also allowed 
easy collection of blood samples which 
were taken at various intervals through- 
out the experimental period. Apical heart 
rates were taken by the use of a stetho- 
scope. 

The gasometric method of Barcroft 
and Warburg as modified by Ammon’ 
was used in this investigation for estima- 
tion of cholinesterase activity of the blood 
samples. Butyrylcholine, as paratoluene 
sulfonate in 0.02 molar concentration, 
was used for pseudocholinesterase de- 
terminations, and _acetyl-8-methylcholine 
in 0.03 molar concentration was used for 
true cholinesterase determination. The 
amount or level of plasma pseudocholines- 
terase is expressed in terms of activity 
with its appropriate substrates, and is re- 
corded in microliters of carbon dioxide 
evolved by 1 ml. of plasma in one minute 
(ul. CO2/ml./min.) 

The pseudocholinesterase prepara- 
tion is prepared from human serum by 
fractional precipitation, preserved in 
sterile containers and kept at low tempera- 
tures. Each cubic centimeter contained 
the pseudocholinesterase activity of 350 
ce. of plasma. Preliminary assays on the 
pseudocholinesterase preparation _ indi- 
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cated that each cubic centimeter con- 
tained an average of 29,820 microliters of 
carbon dioxide per minute of pseudo- 
cholinesterase activity and an average of 
196.8 microliters of carbon dioxide per 
minute of true cholinesterase activity. 

The dogs were bled and then given 
transfusions of plasmapheresed blood in 
the experimentation to lower the plasma 
pseudocholinesterase activity in the ani- 
mals. This blood was prepared by sepa- 
rating the cells from the plasma of fresh 
donor dogs’ blood by centrifuging. The 
cells were then washed one time with 0.9 
per cent saline solution, centrifuged, and 
the supernatent discarded. Immediately 
before use, the cells were restored to the 
original volume of collected blood by the 
addition of 6 per cent plasma expander in 
saline solution to which had been added 
predetermined amounts of salts and glu- 
cose. The plasma _pseudocholinesterase 
activity of such treated blood decreased 
91.1 to 100 per cent, and the plasma true 
cholinesterase activity decreased by 86.1 
to 94 per cent. 


m Experimentation and Findings 


The objective of the experimentation 
was to observe the response to succinyl- 
choline in dogs with various levels of 
plasma pseudocholinesterase. 


REACTION TO SUCCINYLCHOLINE AT 
NORMAL LEVELS OF PLASMA CHOLINES- 
TERASE—The reactions of a group of ani- 
mals to standard doses of succinylcholine 
(0.1 mg./kg. of body weight) appeared to 
be related to the pseudocholinesterase 
levels. Greater sensitivity was noted in 
animals having a lower activity of plasma 
pseudocholinesterase (illustration). 


— 
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Plasma pseudocholinesterase activity 
(ul. CO2/ml. plasma/min.) 
Effects of standard amounts of succinylcholine on five dogs, at normal plasma pseudo- 


cholinesterase levels 


In those animals in which the plasma 
true cholinesterase level was determined, 
no relationship between plasma level and 
response to succinylcholine could be 
noted. 

Preliminary studies using varied 
doses of succinylcholine gave evidence of 
a direct dose-response relationship, in 
that larger doses of the relaxant invariably 
resulted in longer periods of apnea in any 
individual animal. 


REACTIONS TO SUCCINYLCHOLINE AT 
LOWERED LEVELS OF PLASMA CHOLINES- 
TERASE—After blood samples were taken 
and the animals were tested for initial 
responses to succinylcholine, hemorrhages 
were induced through the arterial needle. 


The blood volume was calculated to be 


80 ml. per kilogram of body weight, and 
approximately 40 per cent of the total 
volume was removed, with extremes of 33 
and 62 per cent. At once, equal vol- 
umes of the prepared, plasmapheresed 
blood were rapidly administered intraven- 
ously under pressure. After a short period 
for stabilization, the procedures were re- 
peated. Extremes of 600 to 1,000 ml. of 
blood were substituted by this method. 
The average for five dogs was 885 ml. 
A transient hypotension occurred during 
the blood substitution, but the dogs 


showed no ill effects from this operation 


“throughout the remaining experimental 


period or during the following day. 

| The animals showed an average de- 
cline in plasma pseudocholinesterase ac- 
tivity of 69 per cent with extremes of 56 


360 
as 
ae 
240 
120 
4 
40 S2 64 
: 
4. 
\ 
* \ \ 


LOTSHAW: REACTIONS TO SUCCINYLCHOLINE 


and 74 per cent. Inasmuch as the erythro- 
cyte volumes were relatively unchanged 
and since the true cholinesterase is bound 
to the stroma of the erythrocyte,? no 
alterations in their true cholinesterase ac- 
tivity would be expected, although this 
possibility was not explored. 

It is immediately obvious that lower- 
ing of the plasma pseudocholinesterase by 
this method was not reflected in any pro- 
longed responses or sensitivities of the 
animals to succinylcholine (Table 1). 


REACTIONS TO SUCCINYLCHOLINE AT 
ELEVATED LEVELS OF PLASMA CHOLINES- 
TERASE— The effects of raising the plasma 
pseudocholinesterase levels by intravenous 
injections of concentrated human plasma 
cholinesterase before administration of 
succinylcholine were uniform and an in- 
verse relationship was indicated by the 
results. As the plasma _pseudocholines- 
terase activity was elevated, there was a 
definite decrease in the sensitivity of the 
animal to succinylcholine, as shown by a 
decrease in the apnea times (Table 2). 

At least two choline-splitting en- 
zymes are known to exist in the blood 
of most species.* The first is known as 
“acetylcholinesterase,”* “specific” cholines- 
terase® or “true” cholinesterase.* This en- 
zyme is found in various tissues of the 
body. In the blood it is found in the 
plasma and, more abundantly, bound to 
the stroma of the erythrocytes. According 
to the hypothesis of chemical transmis- 
sion, destruction of acetylcholine by true 
cholinesterase at the nerve endings pre- 
vents a paralyzing action of acetylcholine, 
and allows the muscle cell membrane to 
repolarize. The second of the choline 
splitting enzymes is “cholinesterase”* or 
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Table 1 ¢ Effect of plasmapheresis on suc- 
cinylcholine sensitivity 


Number of dogs tested 5 
Average serum pseudocholinesterase 123.66 
Average apnea time* after 

succinylcholine 0.1 mg./kg. 169 
Average blood substitution (ml.) 885 
Average serum pseudocholinesterase 

after blood substitution 37.96 
Average apnea time after 

succinylcholine 0.1 mg./kg. 178 


*Apnea times are recorded in seconds, cholinesterase levels 
recorded in wl. COo/ml./min. 


“pseudocholinesterase.”* This enzyme is 
also capable of hydrolyzing acetylcholine 
but it does so at a rate lower than that 
by true cholinesterase. Pseudocholines- 
terase is found in varying concentrations 
throughout the body tissues, whereas in 
the blood it is found only in the plasma.* 
At the present time, no conclusive evi- 
dence has been presented for the function 
of pseudocholinesterase, and its physio- 
logical substrate is unknown, although 
it is known to hydrolyze succinylcholine 
in the blood rapidly. 

Succinylcholine, which is used in 
the form of dicholine, is classified as a 
constant depolarizing agent, in which role 
it acts like acetylcholine. The relaxant, 
however, has been shown to have an anti- 
cholinesterase action. Although it is not 
hydrolyzed by true cholinesterase, suc- 
cinylcholine does inhibit the hydrolysis 
of acetylcholine by both pseudo and true 
cholinesterase.’ 

There are many conceivable modes 
by which succinylcholine may cause pro- 
longed muscular weakness or apnea: by 
central effect, either through a direct ac- 
tion of the drug on the respiratory center 
or by resultant anoxia, hypocapnia or ex- 
cessive hypercapnia; by accumulation of 
succinyl-monocholine which is an inter- 
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Remarks and results 


Dog 2, 13.7 kg. 


Pseudocholinesterase activity* 

Succinylcholine, 2.04 mg./kg. 

Apnea time (seconds) 

Pseudocholinesterase, concentrated, | ml. 

Pseudocholinesterase activity 

Succinylcholine, 2.04 mg./kg. 

Apnea time (seconds) 

5 Pseudocholinesterase, concentrated, | ml. 

Table 2 5 Pseudocholinesterase activity 

Succinylcholine, 2.04 mg./kg. 


Examples of the 
effect of plasma 
cholinesterase 


Apnea time (seconds) 


Dog 7, 15.5 kg. 


levels on : Pseudocholinesterase activity 


succinylcholine 
sensitivity 


True cholinesterase activity 
Succinylcholine, 0.1 mg./kg. 
Apnea time (seconds) 


Pseudocholinesterase, concentrated, | ml. 
Pseudocholinesterase activity 

True cholinesterase activity 
Succinylcholine, 0.1 mg./kg. 

Apnea time (seconds) 
Pseudocholinesterase, concentrated, | ml. 
Pseudocholinesterase activity 

True cholinesterase activity 
Succinylcholine, 0.1 mg./kg. 

Apnea time (seconds) 


*Cholinesterase activities are expressed in ul. COe/ml./min. 


mediate product of succinyl-dicholine 
hydrolysis and is a weak depolarizing 
agent;® by acidosis which results in de- 
creased alkaline hydrolysis of succinyl- 
choline,® by inhibition of true cholines- 
terase by succinylcholine, thus permit- 
ting the sustained action of acetylcholine 
at the end plate region; or by decreased 
succinylcholine destruction, as a result 
of a lowered pseudocholinesterase activity 
of the plasma or tissues. 

A decreased level of plasma pseudo- 
cholinesterase is not unusual, especially 
in patients with poor health.’ Adminis- 
tration of a concentrated pseudocholines- 
terase preparation before production of 
relaxation by succinylcholine has been 
shown to decrease the sensitivity to the 
muscle relaxant.’!!* There are indica- 
tions, however, that this preparation will 


not decrease the sensitivity to succinyl- 
choline if it is given while the patient is 
exhibiting prolonged respiratory depres- 
sion.'* 

Nishikawara™ has presented clinical 
evidence that the plasma activity of 
pseudocholinesterase, although directly 
related to the level in the liver, was not an 
index of a tissue level (intestinal mu- 
cosa). From this information and from 
the knowledge that the concentrated hu- 
man plasma pseudocholinesterase used in 
this experiment is bound globulin, it is 
possible to justify the assumption that 
the extra vascular levels of pseudocholines- 
terase were not altered greatly in the ani- 
mals during the preceding experimenta- 
tion. 

Artificial lowering of the plasma 
pseudocholinesterase level in the animals 
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by plasmapheresis is not reflected by an 
increase in the animals’ sensitivity to suc- 
cinylcholine. This suggests a possibility 
that plasma pseudocholinesterase may act 
in only a secondary manner in the hydrol- 
ysis of succinylcholine; namely, the hy- 
drolysis of free succinylcholine in the 
blood stream. 

Elevation of the level of plasma 
cholinesterase by administration of con- 
centrated human plasma pseudocholines- 
terase decreased the sensitivity of the 
animals to succinylcholine. This suggests 
that, at higher levels, plasma pseudo- 
cholinesterase may also act to limit the 
amount of succinylcholine that can reach 
the end plate region. Although plasma 
pseudocholinesterase apparently acts in a 
secondary role in true succinylcholine 
sensitivity, it would appear to be of pri- 
mary importance in determining the 
dosage for any individual patient. 

Relegation of plasma pseudocholines- 
terase to a secondary role in true succinyl- 
choline sensitivity necessarily must follow 
some assumption on the primary factors 
in such sensitivities. It would seem reason- 
able to suggest that patients who are ex- 
ceptionally sensitive to succinylcholine 
are those with low tissue cholinesterase 
levels or those patients in whom the 
mechanisms involving the destruction of 
succinylcholine at the end plate regions 
are impaired. It is interesting to note, 
however, that Koelle*® reported that only 
small traces of pseudocholinesterase are 
found at the myoneural areas of the 
muscles. 


Conclusions 


1. The response to standard doses 
of succinylcholine in normal dogs is re- 
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lated to the plasma pseudocholinesterase 
activity. 

2. The plasma level of pseudo- 
cholinesterase apparently acts in a sec- 
ondary manner in determining the degree 
of sensitivity to succinylcholine. This oc- 
curs possibly by hydrolyzing the free suc- 
cinylcholine and by limiting the amount 
of succinylcholine that will reach the 
myoneural junction. 

3. It is possible that true sensitivity 
to succinylcholine is related to tissue fac- 
tors.—1017 Market Street. 


Condensation of a thesis published in partial fulfillment of 
the requirements for a degree of Master of Science (Oral 
Surgery) at Ohio State University. 

Cholase, the pseudocholinesterase preparation used in this 
study, was supplied by Cutter Laboratories. 

*Former resident in oral surgery, University Hospital, Ohio 
State University Health Center. 
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The influence of epinephrine on the incidence 


of bacteremia 


@ John D. Louis,* D.D.S., M.Sc., Langley AFB, Va. 


The effect of varying concentrations of epi- 
nephrine in local anesthetic solutions on the 
incidence of bacteremia in 73 patients was 
studied. A diagnosis of bacteremia was made 
only when at least twice as many micro- 
organisms were found in the postoperative 
sample as in the preoperative blood sample. 
Nine of 73 patients developed bacteremia 
after extractions. There was no apparent 
difference in the incidence of bacteremia 
after the use of epinephrine-free solution and 
the solution using 1:100,000 epinephrine. 
The incidence of bacteremia increased when 
extractions were performed in unhealthy 
mouths. 


The difference in the incidence of bac- 
teremia under similar operating conditions 
has led to the assumption, since 1937, 
that epinephrine as a vasoconstrictor in 
local anesthetic solution reduces the inci- 
dence of bacteremia after tooth extrac- 
tion." 

The principal factors known to in- 
fluence the incidence of bacteremia are 
the number of teeth removed, the degree 
of surgical trauma, the time involved in 
the operation and the presence of concur- 
rent infection.?® 


The purpose of this investigation 
was to determine the influence of epi- 
nephrine on the incidence of bacteremia. 
The results question the traditional belief 
that epinephrine is significant. 


@ Materials and Methods 


PATIENTS—Several hundred patients 
who came to the dental clinic at the Ohio 
State University for tooth extraction were 
screened. A pertinent medical history was 
taken from each patient and roentgeno- 
grams were made of all teeth to be ex- 
tracted. Patients were rejected if they had 
nose or throat infection, acute or chronic 
pyogenic infection other than oral, or a 
history of antibiotic therapy for the pre- 
ceding six months. Seventy-three patients 
qualified. 

The patients were divided into the 
following three general categories relating 
to oral health. Good: Good professional 
and home care; clinically normal gingi- 
vae; no obvious carious lesions. Fair: In- 
adequate professional and home care; mild 
gingival inflammation; minimal carious 
lesions. Poor: Complete lack of profes- 
sional and home care; advanced _perio- 
dontal disease; gross carious lesions. 
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ANESTHETIC SOLUTIONS—A 2 per cent 
local anesthetic agent was used. The in- 
vestigator did not know the concentration 
of epinephrine used as a vasoconstrictor. 
Three different solutions were prepared. 
One contained no epinephrine, the second 
contained epinephrine 1:100,000, and 
the third contained epinephrine 1:50,- 
000. These solutions were identified only 
by number until the final results were 
tabulated. 

Each patient received between 2 and 
3 ml. of the anesthetic solution. 


suRGERY — Senior dental students 
gave the injections and performed the 
surgery under the personal supervision of 
the author. 

The maximum time allowed for the 
surgical procedure was two minutes. 
Where indicated, a second tooth was re- 
moved if the original anesthesia was ade- 
quate for the extraction and the procedure 
could be done within two minutes. 

Patients were rejected if the time 
limit was exceeded, if a tooth was fractured 
during extraction, or if there was excessive 
trauma in the opinion of the author. Five 
patients originally admitted to the experi- 
mental group were disqualified for these 
reasons at the time of surgery. Sixty-eight, 
ranging in age from 16 to 54 years, re- 
mained in the study. 


PROCEDURE— The antecubital region 
was prepared with tincture of nitromersol 
and 70 per cent alcohol, and a preopera- 
tive sample of 15 ml. of blood was with- 
drawn. This sample was placed in an 
Erhlenmeyer flask which contained 1.5 
ml. of 4 per cent sodium citrate to pre- 
vent coagulation. 
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The patient used a solution of cetyl 
pyridinium chloride as a mouthwash for 
a full minute before the injection. This is 
a routine procedure at the oral surgery 
clinic. The technic of injection was either 
primary conduction or infiltration. 

The soft tissues were separated from 
the tooth and the extraction was com- 
pleted with a forceps. Immediately after 
the extraction, a 25 ml. blood sample was 
withdrawn over a period of 40 to 60 sec- 
onds. This sample was placed in 3 ml. of 
citrate solution. 


BACTERIOLOGIC PROCEDURE— | he fol- 
lowing procedure was used to establish 
evidence of bacteremia. 

Preoperative blood sample: 0.1 ml. 
was streaked on each of four blood agar 
plates. Two plates were cultured aerobi- 
cally and two anaerobically; 5.0 ml. were 
pipetted into each of two flasks containing 
50 ml. of brain-heart infusion broth; 1.0 
ml. was pipetted into a test tube of thio- 
glycollate broth as a test for sterility. 

Postoperative blood sample: 0.1 ml. 
was streaked on each of four blood agar 
plates, as in the preoperative blood sample; 
10.0 ml. were pipetted into each of two 
flasks of 100 ml. brain-heart infusion 
broth; 1.0 ml. was pipetted into each of 
two test tubes of thioglycollate broth. 

The inoculated cultures were incu- 
bated at 37°C. for seven days. As a con- 
trol, a noninoculated sample of each batch 
of media was cultured under the same 
conditions. The cultures were examined 
daily. 

Turbidity was regarded as evidence 
of bacterial growth and when it appeared, 
subcultures were prepared on blood agar 
plates. From those plates on which growth 
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Table 1 ¢ Relation of epinephrine concen- 
tration to postoperative bacteremia 


Epinephrine Number of Number Per cent 
concentration patients positive positive 


20 15 
14 
13 8 


68 13 


occurred, the organisms were streaked on 
slides, gram stained and examined micro- 
scopically. The microorganisms were 
identified by their colony morphology, 
their action on blood agar and their gram 
stain reaction. 


SAMPLE VOLUME—A bacteremia was 
recognized only when the difference in 
volume of the preoperative and postopera- 
tive sample was accounted for. That is, 
diagnosis of a postoperative bacteremia 


was made only when at least twice as 
many microorganisms were found in the 
postoperative sample as in the preopera- 
tive sample. The quantification of bacteria 
was applied only as a means of validating 
a bacteremia. It was not used to establish 
a specific bacterial count. 


Results 


PREOPERATIVE RESULTS — Negative 
cultures indicated that there were no in- 
cidences of preoperative bacteremia in the 
total patient population. 


POSTOPERATIVE RESULTS — Positive 
blood cultures established that nine of the 
68 patients developed bacteremia after 
tooth extraction (Table 1). 


MICROORGANISMS— | he bacteria were 


identified and their frequency recorded. 
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Beta hemolytic micrococci were recovered 
from the blood sample of two patients, 
and gamma hemolytic streptococci and 
alpha hemolytic streptococci also were re- 
covered, each in only one instance. No 
mixed cultures were found (Table 2). 


NUMBER OF EXTRACTIONS — There 
were 13 patients from whom it was pos- 
sible to extract two teeth. Of these 13 pa- 
tients, two developed a bacteremia. Of the 
remaining 55 patients who had a single 
extraction, seven developed a bacteremia. 


ORAL CONDITION— I able 3 shows the 
relation of the incidence of bacteremia to 
the patient's oral condition. 


@ Discussion 


This investigation was stimulated by 
a review of the literature which led to 
the discovery of a great difference in the 
reports on the incidence of bacteremia 
after the extraction of teeth. Most of the 
published investigations®’* had as their 
basic aim the prophylactic use of chemo- 
therapeutic agents to reduce the occur- 
rence of postoperative bacteremia. Some 
of the studies? were confined to 
determination of the sequence of events 
leading to subacute bacterial endocarditis. 
Others'*}* were concerned with the 
source and frequency of bacteremias. 

Okell and Elliot,* using general anes- 
thesia, reported a 60.9 per cent incidence 
of bacteremia after the extraction of teeth. 
Burket and Burn,’ using local anesthesia, 
reported a 16.9 per cent incidence. They 
considered that this reduction in fre- 
quency was caused by the fact that the 
local anesthetic solution contained epi- 
nephrine. Further, they said that the 
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mechanism of the action was vasoconstric- 
tion. Northrop and Crowley," in their 
work on the prophylactic use of sulfathi- 
azole, stated that the lowered incidence of 
bacteremia “can be attributed only to the 
vasoconstrictor” action of the epinephrine 
in local anesthetic solution. 

It is well established that the action 
of epinephrine on the terminal arterioles 
and capillaries diminishes the size of the 
vessels; the reaction might serve to restrict 
the entrance of bacteria into the circula- 
tory system. This idea would be under- 
standable when an infiltration technic was 
used. However, the effect might be 
lessened in those instances where the site 
of injection was distant from the site of 
operation. 

Some authors! have said that the 
frequency of bacteremia is greater in con- 
duction anesthesia, whereas others® hold 
that the incidence increases with the infil- 
tration technic. In the present study, 
conduction anesthesia was complemented 
by terminal infiltration, so no method 
could be devised to separate the two in- 
jection methods for analysis. 

There is another possible explanation 
for the reduction of bacteremia after the 
use of local anesthesia: the direct action 
of epinephrine and the anesthetic agent, 
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Table 3 © Relation of oral health to post- 
operative bacteremia 


Oral Number of Number Per cent 
health patients positive positive 
Good 19 1 5 
Fair 38 5 13 
Poor 1 3 27 


either alone or in combination. With the 
exception of Villardo,’® who has indicated 
that procaine has bactericidal properties, 
no mention was found in the available 
literature concerning the antibacterial 
properties of either epinephrine or other 
anesthetic agents. 

It is possible to find bacteria in small 
numbers in the blood of normal indi- 
viduals from time to time, arising from 
sources not readily determined. This is not 
regarded generally as a pathological con- 
dition. A bacteremia may occur when the 
numbers of bacteria entering the circula- 


‘tory system are readily detectable in 


quantity for an indefinite period of time. 
In such bacteremias the origin often may 
be determined. 

A review of the literature showed 
that sample volumes of blood used to 
establish bacteremia varied from 5 to 23 
ml., with the usual sample being 10 ml. 
In this study a 15 ml. preoperative sample 


Aerobic | Anaerobic 
Microorganism plate plate flask tube 

Table 2 Micrococci, beta hemolytic +* + + 
ey eee Micrococci, beta hemolytic aa + + + 
pct oa Micrococci, beta hemolytic + + + + 
° positive Micrococci, beta hemolytic + + + + 
postoperative Micrococci, beta hemolytic + + + 7 

cultures Streptococci, alpha hemolytic + + 

Streptococci, beta hemolytic + + 

Streptococci, beta hemolytic + + + + 
Streptococci, gamma hemolytic + + + + 


*Indicates growth. 
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of blood was considered sufficient to de- 
termine the presence of a bacteremia. 

During a bacteremia after tooth ex- 
traction, it was assumed that the numbers 
of bacteria present in the blood stream 
could vary considerably. To cover a 
critical range in numbers of organisms 
and in consideration of patient tolerance 
to the procedure, the postoperative sample 
was increased to 25 ml. 

The culture technic used in this 
study was a modification of the “multiple 
portion sample technique” as named and 
used by Robinson and his group.* How- 
ever, prior to their work, the distribution 
of samples onto various media had been 
used by Burket and Burn’ and Glaser and 
his coworkers.’ This technic provides a 
better opportunity for isolating micro- 
organisms from a blood sample than the 
single portion method in which the 
inoculum is added to a single flask of 
medium for culture and thereafter is sub- 
cultured at a designated time or when 
turbidity occurs. 

Green and Dodd'® and Richardson 
and Jones’ have shown that many kinds 
of microorganisms can be found in hu- 
man saliva. Predominant among the gen- 
era are the streptococci, the micrococci, 
and the gram-negative diplococci in the 
approximate ratio of 100:2:1, in that order. 
An oral surgery procedure theoretically 
could allow passage of any or all of the 
types of bacteria into the circulatory sys- 
tem. Identification of the microorgan- 
isms in this study was limited by time and 
facilities; therefore, an arbitrary selection 
of genera was based on consideration of 
predominance of microorganisms which 
most likely would be found in a transient 
bacteremia from an oral source, and those 
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genera which would be potentially viru- 
lent. 

Most previous investigations” have 
shown that in postextraction bacteremias 
streptococci occur more frequently than 
micrococci. In the present study the 
nearly even occurrence of these micro- 
organisms cannot be explained readily. 

There was no apparent difference 
in the incidence of bacteremia after the 
use of the epinephrine-free solution and 
the solution containing epinephrine 
1:100,000. This is of major interest 
since anesthetic agents containing epi- 
nephrine 1:100,000 are the standard 
solutions in clinical use today. 

The number of patients in the group 
receiving the solution with epinephrine 
1:50,000 was small. Since only one bac- 
teremia was recorded, it is difficult to 
draw a valid conclusion. 

One group of authors'** could not 
show a significant relationship between 
oral health and postoperative bacteremia. 
Others**® maintained that such a rela- 
tionship exists. The investigation sheds 
further light on the issue, because the 
results show an increase in the incidence 
of bacteremia after tooth extraction in the 
unhealthy mouth. 

The incidence of bacteremia in- 
creases with the number of teeth re- 
moved at one time. One group of re- 
searchers” *":"" found that in multiple 
extractions the incidence varied from 34 
to 85.7 per cent. A second group of investi- 
gators's*: found that a consistently 
low incidence of bacteremia occurred 
when only one or two teeth were re- 
moved. The author’s findings confirm the 
conclusions of the second group of investi- 
gators. 


t 


a 
¥ I 
iy 
t 
( 
( 
‘a ‘ 
: 
3 


LOUIS: INFLUENCE OF EPINEPHRINE ON BACTEREMIA 35/127 


Summary 


Epinephrine in concentrations of 
1:100,000 as a vasoconstrictor in 2 per 
cent anesthetic solution does not reduce 
the incidence of bacteremia after tooth 
extraction. 

In this study, the incidence of bac- 
teremia increased when teeth were re- 
moved from mouths where a poor oral 
condition existed. 


Study supported in part by a grant from the Novocol 
Chemical Mfg. Co., Brooklyn, New York. 

Condensation of a thesis submitted in partial fulfillment 
of the requirements for a degree of Master of Science (Oral 
Surgery) at Ohio State University. 

The opinions or assertions contained herein are those of 
the author and are not to be construed as official or as reflect- 
ing the view of the Department of the Air Force or the air 
service at large. 

*Major, USAF Dental . Formerly chief resident in 
oral surgery, Ohio State niversity. Present assignment, 
chief of oral surgery, 836th TAC Hospital, Langley AFB, Va. 
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of local anesthetics 


Ten commonly used local anesthetic solu- 
tions were studied with special reference to 
their pH and their osmotic pressures. Little 
variation in pH was noted with the excep- 
tion of lidocaine 2 per cent (aqueous) which 
had a pH of 6.22 compared to the other 
solutions which varied from 4.03 to 4.61. 
Since osmotic pressure theoretically should 
play an important part in the onset of local 
anesthesia, the melting points of the various 
solutions were determined. It was found that 
seven of the solutions were hypertonic, two 
were hypotonic and one was isotonic. 


The literature is vague concerning the 
physical properties of commercially pre- 
pared solutions of local anesthetics. The 
incidence of initial injection pain, local 
postoperative sequelae and systemic reac- 
tions and questions concerning onset and 
duration are sufficient stimuli to warrant 
investigation of the physical properties of 
commercial local anesthetic solutions. The 
first section of this paper is a discussion 
of the pH analysis of ten widely-known 
commercial anesthetic dental cartridge so- 
lutions. Section two is concerned with a 
comparison of the osmotic pressure effect 


Physical properties of commercial solutions 


Wayne Hiatt, D.D.S., Columbus, Ohio 


of the same ten solutions to an isotonic 
sodium chloride solution. 


@ Chemistry and pH of Commercial 
Dental Cartridge Solutions 


Local anesthetics commonly used to- 
day are chemically similar. With the ex- 
ception of lidocaine, all are primarily 
esters of benzoic acid with variations in 
side chains. Lidocaine is an anilide very 
similar in basic structure to the other lo- 
cal anesthetics, and it follows the same 
sequence of chemical reactions which 
occur for any one of the ester group. 
Therefore, unless stated otherwise, all the 
chemical reactions in this paper are valid 
for any of the local anesthetic solutions 
used in dentistry today. 

Local anesthetics are synthetic basic 
alkaloids which may be represented by 


the formula for procaine: 


nnd C O CH2CHeN” 
C2Hs 


The word “alkaloid” indicates that these 
agents, because of the tertiary amine 
group, react as alkalies in chemical reac- 
tions. This group is capable of reacting 
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with water to form a weak base. Local 
anesthetic agents which are tertiary 
amines can be represented by the formula 
R 
. 
. Nitrogen is capable of having 


a valence of three or five which can be 
seen in the following reaction: 


R 
+HOH—>NRsH* + 
R 
The hydroxy ion OH" freed by the slight 


ionization of the reaction allows all local 
anesthetics to react as alkaline compounds. 

The synthetic basic alkaloid com- 
pound, represented by RsN, is only 
slightly water soluble. It must be con- 
verted to a salt form which is water 
soluble by reaction with an acid such as 
hydrochloric acid. This is indicated by 


the following reaction (no. 1): 
The resulting salt, indicated by Rs NHCI, 


is water soluble and stable. Commercial 
solutions are of this nature. 

When this solution is injected into 
body tissues, it will react with tissue fluid 


as indicated by the following reaction 
(no. 2): 


Acid salt 
RsNHCI 


tissue fluid 
pH >7 
+ NaHCO, 


basic alkaloid 

RsN + NaCl + CO, + H2O 
A pH greater than 7 is required to drive 
this reaction to the right. Tissue fluid 
normally has a pH of 7.3 or 7.4. The anes- 
thetic potency of the basic alkaloid 
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liberated is approximately six times greater 
than that of the acid salt.1 The pH may 
be decreased to a range of 4 to 6 in areas 
of inflammation.? This interferes with the 
liberation of the potent basic alkaloid with 
a resulting inadequate anesthetic effect. 

Normally the original basic alkaloid, 
RsN, is liberated in the tissue near the 
nerve trunk. It is only slightly soluble in 
water but is extremely soluble in lipoids. 
Since nerve tissue is rich in lipoids, the 
basic alkaloid is attracted into nerve tis- 
sue. 

Several physical and chemical rea- 
sons for inadequate anesthesia are as fol- 
lows: 


1. The pH of the resultant environ- 
ment in the region of injection is too low. 
If the pH is less than 7, reaction no. 2 
does not go to completion to liberate the 
potent lipoid-soluble RsN. This is often 
due to inflammation in the region of in- 
jection. It may be due also to a commer- 
cial acid salt solution whose pH is entirely 
too low. This situation is not found in 
present anesthetic solutions. 


2. The pH of the resultant environ- 
ment in the region of injection is too high. 
If the pH is greater than 8, the alkaloidal 
base may precipitate and be ineffective. 
It is highly improbable that the pH of any 
anesthetic solution is ever this high or that 
the pH of any healthy patient’s tissue 
fluid ever reaches 8. 

3. Excessive dilution occurs with 
blood and tissue fluid. Assume. that an 
arbitrary unit of a local anesthetic solu- 
tion deposited an arbitrary unit of distance 
from the target nerve stops conduction of 
all impulses. If the solution is deposited 
two units of distance from the target, the 
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Table 1 ¢ pH of commercial solutions of local anesthetics 


Name 


. Ravocaine HCI 0.4%, Novocain 2%, levophed 1:30,000 


1. Ravocaine HCI 0.4%, Novocain 2%, Neo-Cobefrin 1:20,000 

2. Unacaine Hydrochloride 3.8%, Supranol (epinephrine) 1:60,000 4.53 - 
3. Xylocaine HCI 2% (aqueous) 6.22 

4. Xylocaine HCI 2%, Epinephrine 1:100,000 4.23 

5. Novocain 2% Solution 4.50 

6. Monocaine HCI 2%, Epinephrine 1:50,000 4.22 

7. Primacaine HCI 12%, Epinephrine 1:125,000 4.03 

8. Oracaine HC! 2%, Epinephrine 1:50,000 4.61 

9. Novocain 2%, Pontocaine HCI 0.15%, Cobefrin 1:10,000 4.46 


amount of solution required to stop all 
conduction is four times as great, and so 
forth. 

4. Too rapid absorption into sys- 
temic circulation occurs. The anesthetic 
solution is transported into the systemic 
circulation rapidly if the solution is in- 
jected into a highly vascular region. Also, 
local anesthetic solutions, with the pos- 
sible exception of lidocaine, are vasodila- 
tors. Therefore, a solution such as 2 per 
cent procaine without a vasoconstrictor is 


absorbed rapidly. 


@ Methods and Results 


A Beckman glass electrode pH meter 
Model G was used for the pH determina- 
tions. It was standardized with a Coleman 
certified buffer solution whose pH is pre- 
determined by the manufacturer at 6.00 
with an accuracy of + 0.02. This stand- 
ardization was then checked by use of a 
saturated solution of potassium acid tar- 
trate of analytical reagent grade whose 
known pH is 3.57. A minimum of two 
determinations was made on a minimum 
of three different cartridges of each local 
anesthetic commercial solution. The pH 


value in Table | is the mean of at least 
six determinations. The variation among 
the different determinations of the same 
anesthetic solution was limited to the 
hundredths decimal in all instances. The 
instrument was restandardized at various 
times during the measurements to avoid 
incorporating an accumulative error. The 
results are shown in Table 1. 


Discussion 


There are many excellent local anes- 
thetic solutions available for dental anes- 
thesia. Many dentists have a_ personal 
choice of agent if there is no contraindica- 
tion for its use on a particular patient. 
The reason for the personal choice is with- 
out doubt due to the satisfactory results 
obtained by the dentist over a long period. 
He can also achieve a similar degree of 
success with some other solutions if they 
were applied to the same test of time. 

The pH determinations were made 
in order to evaluate what possible effects 
the solution’s pH might have on the 
various qualities of the different solutions. 
The variation in pH among the solutions 
does not appear to be great enough to 
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have any significance on performance of 
the solution. 


Osmotic Pressure 


Primitive life started in an aqueous 
environment, and all forms of life today 
are dependent on the integrity of this 
fluid environment. In the process of evo- 
lution and development, man has become 
enclosed with a nearly waterproof layer 
of skin which greatly enhances his activity 
but burdens him with the necessity of 
maintaining his body fluids in the correct 
state. Body water can be divided into two 
major components called intracellular and 
extracellular. Intracellular water, which 
is contained within the individual cell 
structure, makes up 50 per cent of the 
body weight. Extracellular water, com- 
prising 25 per cent of body weight, is 
made up of water found outside cellular 
walls. 

Water distribution in the body is 
governed by a force known as the osmotic 
pressure which is equivalent to the hy- 
drostatic pressure necessary to prevent 
osmosis. This pressure is the result of un- 
equal pressure on two sides of a mem- 
brane. Osmosis may be defined as 
the diffusion of water through a semi- 
permeable membrane to a site of lower 
water concentration. 

If an aqueous solution is separated 
from a sodium chloride solution by a 
membrane permeable to both solutions, 
salt will diffuse into the aqueous solution 
and water will diffuse into the salt solu- 
tion until both solutions are of equal con- 
centration. 

If a solution of salt is separated from 
an aqueous solution by a membrane 
permeable to water but impermeable to 
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salt, then salt bombards the membrane 
but cannot pass through it, but water 
passes freely through the membrane from 
the aqueous side to the saline side. This is 
in accordance with the law of diffusion: 
a higher concentration diffuses toward a 
lower concentration. This water diffusion, 
which is called osmosis, will continue as 
long as the water solution is present and 
until the salt solution is infinitely dilute. 

Finally, if a membrane, impermeable 
to all salts but permeable to water, sepa- 
rates solutions of sodium chloride and 
potassium chloride of equal concentra- 
tion, water will diffuse freely in both di- 
rections through this membrane at an 
equal rate. Both solutions have the same 
osmotic pressure and are known as iso- 
tonic solutions. This isotonicity is com- 
pletely independent of the particular so- 
lutes but is dependent on the concentra- 
tion and ionization of the solutes. Thus 
the osmotic pressure of a solution depends 
on the total number of molecules or ions 
or both present in a given volume of solu- 
tion.® 

The osmotic pressure developed by 
a solution is equivalent to the pressure 
that the dissolved substance would de- 
velop if it were a gas at the same pressure 
and temperature. One gram molecule of 
any gas at 760 mm. mercury and 0°C. 
has a volume of 22.4 liters. Compressed to 
a volume of | liter, it develops a pressure 
of 22.4 atmospheres at 0°C. On this basis, 
the following gas laws apply to solutions 
exerting osmotic pressures: * 

Avogadro’s law: Solutions with the 
same osmotic pressure at the same tem- 
perature contain the same number of 
particles per unit volume. 

Boyle’s law: At a constant tempera- 


il 
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ture the osmotic pressure is proportional 
to the particle concentration. 

Gay-Lussac’s law: With a constant 
particle concentration the osmotic pres- 
sure is proportional to the absolute tem- 
perature. 

Dalton’s law: If several substances 
are dissolved in the same solvent, each one 
develops osmotic pressure as if it were 
the only substance dissolved; therefore, 
the total osmotic pressure is the sum of 
the osmotic pressures of all of the sub- 
stances in solution. 

The osmotic pressure of a solution 
may be measured by indirect methods 
such as melting point, boiling point or 
vapor pressure. The melting point, or 
freezing point, method is the method of 
choice for determining the concentration 
of a solution containing many different 
solutes. The melting point of a solution 
is lower than that of the solvent. The de- 
pression of the melting point is propor- 
tional to the concentration of the particles 
in it. The osmotic pressure of the solution 
can be calculated by measuring this de- 
pression in melting point. 

Solutions exhibiting the same os- 
motic pressure are referred to as being 
“jsotonic.” When solutions are being 
compared to a standard solution such as 
blood or tissue fluid, the terms “hypo- 
tonic” indicating lower osmotic pressure 
and “hypertonic” indicating higher os- 
motic pressure are employed. The osmotic 
pressure of whole blood is approximately 
the same as that of plasma or blood. Hu- 
man plasma melts at —0.56°C. which 
corresponds to a 0.3 molar solution, since 
any nonionizing | molar solution melts at 
—1.86°C. under standard conditions. 

A 0.9 per cent sodium chloride solu- 
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tion, which is assumed to be completely 
ionized (Na*, Cl-), is isotonic with blood 
and tissue fluid. This solution contains 9 
Gm. per liter. Thus 9 Gm. of sodium 
chloride X 2 (number of ionization 
species) -- 58.5 (gram molecular weight) 
= 0.56 which is equivalent to the ion 
concentration of blood or tissue fluid. 

Commercial local anesthetic solu- 
tions contain many constituents. The 
local anesthetic is present in the form of 
its hydrochloride salt, for example, pro- 
caine hydrochloride. Vasoconstrictors such 
as epinephrine are present in the majority 
of commercial solutions. Salts such as 
NaHSOs (sodium bisulfite) are added to 
prevent oxidation of the solution. Accord- 
ing to Dalton’s law, the total osmotic 
pressure of a solution is equal to the sum 
of the constituent pressures. The increase 
in osmotic pressure of the solution by the 
addition of inert salts is in direct propor- 
tion to the amount of iohization of these 
salts. Therefore, the concentration or os- 
motic pressure of a solution can be varied 
and controlled easily by the amount of 
inert salts added to the solution. 

Local anesthetic solutions should be 
nearly isotonic with tissue fluid. However, 
since the volume being injected is rela- 
tively small, a slight variation from iso- 
tonicity should not be significant. When 
a hypotonic solution is injected into a re- 
gion containing nerve tissue, the solution 
should have a tendency to be attracted 
into the nerve cells with a higher concen- 
tration of ions. Theoretically this should 
aid in the onset and depth of anesthesia. 

Individual cells should exhibit ex- 
pansion due to accumulation of the hypo- 
tonic solution. When a hypertonic solu- 
tion is injected into the same region, 
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water from the nerve cells migrates into 
the region of the anesthetic solution. This 
could cause a shrinkage or “crenation” 
of the cellular walls. Crenation is con- 
sidered as a possible cause of postopera- 
tive pain after the injection of hypertonic 
solutions. 

Experiments have been carried out 
to determine the relation between the 
osmotic pressure of a solution and the 
pain associated with the injection of the 
solution subcutaneously.’ Pain and the 
appearance of a wheal at the site of injec- 
tion were observed when a 0.1 per cent 
sodium chloride solution was injected. 
As solutions of increased concentration 
were injected, the symptoms decreased 
and were absent at 0.6 per cent sodium 
chloride concentration. Symptoms re- 
mained absent as the concentrations were 
gradually increased to 2.5 per cent, when 
pain and wheal formation were again en- 
countered. These results, when considered 
with the possible advantages of a hypo- 
tonic anesthetic solution, would seem to 
indicate that the optimum osmotic pres- 
sure of local anesthetic solutions is in the 
range equivalent to 0.6 per cent to 0.8 
per cent sodium chloride solutions. 


@ Methods 


Melting point determinations on the 
various solutions were made by using a 
resistance thermometer calibrated by the 
National Bureau of Standards. The 
thermometer indicates an increase in the 
number of ohms of resistance in its elec- 
trical circuit as the temperature of the 
solution in which it is immersed is in- 
creased. This increase in ohms is directly 
proportional to the increase in tempera- 
ture of the solution. This thermometer 


showed a resistance of 25.5860 ohms at 
0.00°C. and a resistance of 25.0761 ohms 
at —5.00°C. Solutions were frozen, and 
the ohms of resistance at the melting 
points were recorded. 

A sample calculation is as follows: 


A—X 
M.P. = — 5.00°C. X 


A—B 

where M.P. is the melting point of the 
solution, and A is the resistance in ohms 
indicated by the resistance thermometer 
when immersed in a solution at 0.00°C. 
and B is the resistance in ohms indicated 
by the resistance thermometer when im- 
mersed in a solution at —5.00°C. and X 
is the resistance in ohms indicated by the 
resistance thermometer when immersed 
in an anesthetic solution at its melting 
point. 


M.P. 25.5860 — 25.5362 
X 
(Sol. no. 1} 


= 040°C. 


25.5860 — 25.0761 


The melting points of anesthetic solu- 
tions mean very little in themselves but 
they can be related to the melting points 
of known concentrations of sodium chlo- 
ride. The melting point of a 0.90 per cent 
solution of sodium chloride was de- 
termined to be —0.49°C. This was 
chosen since it is considered to be isotonic 
with tissue fluid. With these data the 
melting points of the various anesthetic 
solutions may be converted to indicate the 
concentration of a sodium chloride solu- 
tion of corresponding concentration or 
osmotic pressure. 

A sample calculation is as follows: 


Ts X 0.90%, NaCl 
X= 
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of corresponding osmotic pressure 


Table 2 « Melting point of local anesthetic solutions and concentration of sodium chloride solution 
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Name 


Equivalent in 
osnotic pressure 


to NaCl solution 
lin °C.) of the following 
i concentration 
lin %) 


0.90% NaCl 
. Ravocaine HCI 0.4%, Novocain 29, Neo-Cobefrin 1:20,000 
. Unacaine Hydrochloride 3.8%, Supranol 1:60,000 

. Xylocaine HCI 2% (aqueous) 

. Xylocaine HCI 2%, Epinephrine 1:100,000 

Novocain 2% Solution 

Monocaine HCI 2%, Epinephrine 1:50,000 

. Primacaine HCI 12%, Epinephrine 1:125,000 

. Oracaine HCI 2%, Epinephrine 1:50,000 

. Novocain 2%, Pontocaine HCI 0.15%, Cobefrin 1:10,000 

. Ravocaine HCI 0.4%, Novocain 2%, Levophed 1:30,000 


—0.49 0.90 
—0.66 1.21 
—0.60 1.10 
—0.64 1.17 
—0.54 0.99 
—0.48 0.88 
—0.64 1.17 
—0.69 1.26 
—0.54 0.99 


where X is the concentration of the so- 
dium chloride solution corresponding in 
osmotic pressure to that of the anesthetic 
solution and T: is the melting point of 
0.90 per cent sodium chloride solution 
and T: is the melting point of the anes- 
thetic solution. 


(Anesthetic solution no. 3) 
0.60°C. x 0.90%, NaCl 


— 0.49°C. 


The osmotic pressure of anesthetic 
solution no. 3 is equivalent to that of a 
1.10 per cent sodium chloride solution 
(Table 2). This solution is slightly hyper- 


tonic when compared to tissue fluid. 


= 1.10% NaCl 


@ Discussion 


All local anesthetic solutions used in 
this study contained inert salts whose 
only purpose is to increase the solution 
concentration or osmotic pressure into a 


range where it is nearly isotonic with 
tissue fluids. According to the data ob- 
tained in this study, several solutions have 
more inert salts added than would be re- 
quired to provide isotonicity. However, 
the degree of hypertonicity does not seem 
to be significant in view of the relatively 
small amount of solution injected at any 
one time. 


Summary 


The pH of ten different local anes- 
thetic commercial solutions was de- 
termined with an accuracy of —0.02. 
There was very little variation in pH of 
the same local anesthetic solution when 
determinations were made from cartridges 
obtained from different stock containers. 
Lidocaine 2 per cent (aqueous) with a 
pH of 6.22 is considerably less acid than 
the other solutions tested. The pH range 
of all other solutions tested was between 
4.03 and 4.61. 
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The melting points of ten different 
local anesthetic commercial solutions 
were determined with an accuracy to two 
decimals. These melting points were com- 
pared to that of an isotonic 0.90 per cent 
sodium chloride solution. By mathe- 
matical calculation, the sodium chloride 
solution of equivalent osmotic pressure 
for each anesthetic solution was de- 
termined. 

One anesthetic solution was isotonic 
with tissue fluid and two other anesthetic 
solutions were very slightly hypotonic. 


By measuring tracheal oxygen concentration 
at the end of expiration, three methods of 
oxygen insufflation through endotracheal 
tubes were investigated. Although differ- 
ences in tracheal oxygen found among the 
three methods did not appear to be of prac- 
tical significance, the greatest oxygen con- 
centration was obtained with the T-tube 
technic. Additional work is being planned 
on this problem correlating a variety of 
factors which influence tracheal oxygen and 
consequently reflect alveolar oxygen con- 
centration. 


Tracheal oxygen concentration at the end 
of expiration is a reflection of alveolar 
oxygen concentration. These concentra- 


Postoperative tracheal oxygen 


at the end of expiration 


@ John A. Zink,* D.D.S., Columbus, Ohio 
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The remaining seven solutions were hy- 
pertonic. 
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tions of oxygen are important to the pa- 
tient’s welfare and recovery. The effi- 
ciency of methods of oxygen administra- 
tion through endotracheal tubes during 
the postoperative recovery period was 
studied. 


@ Methods 


Twenty-five patients were selected 
without consideration of the type of sur- 
gery performed, the anesthetic agents or 
technics used, or the duration of anes- 
thesia. Patients were 14 to 62 years of age. 
The average age was 43 years. 

A 5 liter flow of oxygen was intro- 
duced into the endotracheal tube by three 
different methods: 
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4 


Abate left: Size 14 French ae catheter used for insufflation. Above right: Fifteen gauge 
needle used to direct o. agen f or insufflation. Below left: T-tube consisting of size 14 French 


oxygen catheter inserte 


into side of size 36 French plastic tube. Below right: View demon- 


strating differences in functional cross-sectional area of T-tube and size 14 French oxygen 
catheter inside endotracheal tube with same diameter 


1. A size 14 French oxygen catheter 
was inserted 3 inches into the endo- 
tracheal tube (see the illustration, above 
left). 

2. A 15 gauge needle directed the 
oxygen into the endotracheal tube Cillus- 
tration, above right). 

3. Avsize 14 French oxygen catheter 
was inserted through the side of a size 36 
French plastic tube. The plastic tube was 
2 inches long and was open at both ends. 
The catheter was attached at the middle 
of the tube. This device was called the 
T-tube (see illustration, below left). 

Oxygen was allowed to flow for five 
minutes through each device before each 


sample of tracheal air was taken. The 
fourth sample of tracheal air was taken 
after the patient had breathed room air 
for five minutes after oxygen was discon- 
tinued. This sample was used as a control. 
The respiratory tidal volume was meas- 
ured with a ventilometer before each 
sample was collected. The degree of post- 
operative narcosis is influenced by: age 
and physical condition of the patient; re- 
sponse to stress from the surgical pro- 
cedure; anesthetic technics and drugs 
used, and duration of anesthesia. Respira- 
tory minute volume is influenced by post- 
operative narcosis. This reading remained 
nearly constant for each patient. 
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The air samples were obtained with 
oil-sealed, 20 cc. syringes. Each syringe 
had a two way stop cock and a size 14 
French oxygen catheter attached. The 
catheter was inserted through the endo- 
tracheal tube and extended into the 
trachea. Each syringe was filled with air 
at the end of expiration. 

Tracheal air samples were collected 
in numbered syringes. The method of 
oxygen administration and the time the 
sample was collected were recorded. The 
tracheal air samples were analyzed for 
percentage of oxygen using the Scho- 
lander gas analyzer, and the results were 
recorded. The technician did not know 
the identity of the samples except by 
number. 


Results 


The average tracheal air oxygen of 
all samples collected was as follows: for 
method 1, 37 per cent (range 22 to 44); 
for method 2, 35 per cent (range 24 to 
42), and for method 3, 42 per cent (range 
25 to 59). The average tracheal air oxygen 
after breathing room air for 5 minutes was 


19 per cent (with a range of 15.1 to 21). 
@ Discussion 


Three methods of oxygen insuffla- 
tion through endotracheal tubes were 
used. Accurate analysis of the percentage 
of oxygen was made of tracheal air 
samples taken at the end of expiration. 
Variations in the functional cross-sectional 
area of the airway change the inertia of 
respired gases. Resistance to flow of a gas 
through a tube is inversely proportional 
to the square of the diameter of the tube. 
Under the conditions of this investigation, 
the “skin effect” does not affect noticeably 
the resistance to flow, and. remains rela- 
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tively constant. Reduction in the func- 
tional cross-section area of the endo- 
tracheal tube increases the frictional 
resistance to flow of inspired and expired 
air. An oxygen catheter or needle or both 
in the endotracheal tube will produce this 
effect. The T-tube is designed to insufflate 
oxygen without reducing the functional 
cross-sectional area of the endotracheal 
tube (see illustration, below right). The 
T-tube is the most efficient of the methods 
of oxygen insufflation studied. 


Summary 


Oxygen insufflation by three technics 
into endotracheal tubes was used during 
the postoperative recovery period of 25 
patients. 

Differences in tracheal oxygen found 
among the three methods of oxygen in- 
sufflation did not appear to be of practical 
significance. The greatest tracheal oxygen 
concentration was obtained with the T- 
tube technic. 

Tracheal oxygen concentration was 
lowered significantly when the patient 
breathed room air. A difference between 
average oxygen concentrations in these 
samples and in normal average alveolar 
air represents an influence of either 
previously insufHlated oxygen or aspiration 
of room air from the trachea. 

Additional investigation of postopera- 
tive alveolar air oxygen for both outpa- 
tients and inpatients is planned. Correla- 
tion of type and duration of anesthesia, 
the surgical procedure, general physical 
status of the patient, and postoperative 
vital signs will be made. 


Paper presented for credit, graduate course in surgery 
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Clinical investigation 


of three synthetic narcotic drugs: 


A double blind study was made to test 
the analgesic properties of three synthetic 
narcotic drugs, anileridine hydrochloride, 
levorphanol tartrate and alphaprodine hydro- 
chloride. In addition, meperidine hydrochlo- 
ride, codeine and a placebo were used. Ten 
male patients in good general health were 
selected for the study. The anterior maxillary 
and mandibular teeth were stimulated with 
the Burton Vitalometer to determine the 
threshold of pain perception. Anileridine 
hydrochloride produced some effect on the 
vital signs, but there were no substantial 
changes with alphaprodine hydrochloride; 
there was rather severe depressions when lev- 
orphanol tartrate was administered. Nausea 
was produced by all three drugs. Anileridine 
hydrochloride and alphaprodine hydrochlo- 
ride raised the pain threshold, whereas lev- 
orphanol tartrate did not. 


Reports that anileridine hydrochloride 
(ethyl 1-(4-aminophenethyl)-4-phenyl- 
isonipecotate dihydrochloride), —_levor- 
phanol tartrate (levo-3-hydroxy-N-methyl- 
morphinan tartrate dihydrate) and 
alphaprodine hydrochloride (1,3-dimethyl- 
4-phenyl-4-piperidyl propionate _hydro- 
chloride) were effective analgesics sug- 
gested an investigation to study their 
ability to raise the threshold of the pain 
receptors of the tooth pulp. Anileridine 


a double blind study 


@ Donald K. Robinson,* D.D.S., M.Sc., Rochester, N. Y. . 


hydrochloride was reported to be two and 
a half times as potent as meperidine 
hydrochloride, although duration of action 
was slightly less.? Side reactions were 
similar to those of meperidine hydrochlo- 
ride except that anileridine hydrochloride 
produced a more unpleasant feeling, less 
drowsiness, and less depression of respira- 
tion and blood pressure. 

Alphaprodine hydrochloride 
compared with other narcotics, and the 
onset of action was reported to be five to 
15 minutes, and duration was approxi- 
mately two hours.*:* Respiratory depres- 
sion was less than with other narcotics.® 
Diaphoresis, dizziness and, rarely, nausea 
and emesis were reported as side effects.° 
Because of the short duration of action, 
alphaprodine hydrochloride had greater 
flexibility in repeated doses.*" 

Levorphanol tartrate was comparable 
to morphine sulfate in analgesic potency 
and duration, and was effective when the 
drug was given orally."* Side effects were 
observed more frequently in ambulatory 
patients. 


@ Methods 


Ten male patients selected for this 
double blind study had good general 
health and above average intelligence and 
reliability. Their ages ranged from 23 to 
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34 years. All agents used were identified 
by a letter known only to the author's 
adviser, and were supplied at random for 
use in the project. The identity of all 
agents was unknown to the investigator 
and the patient. Each patient participated 
in this study on eight different days. The 
patients were not restricted in any way as 
to diet or activity prior to appointments 
but were required to remain quiet during 
the test period. They were permitted to 
stand whenever they desired but spent 
most of the experimental period in the 
dental chair. Blood pressure, pulse, re- 
spiratory rate and size of pupils were re- 
corded before premedication, 15 minutes 
after premedication, and every 30 minutes 
thereafter for three hours. Pulse pressure 
remained nearly constant in all patients, 
so only systolic pressure is reported in this 
article. Subjective and objective symptoms 
were recorded. 

The anterior teeth of the maxilla 
and the mandible were stimulated with 
the Burton Vitalometer at 30 minute and 
90 minute intervals when the drugs were 
administered parenterally, and at 60 min- 
ute and 120 minute intervals if they were 
administered orally. Changes in threshold 
of pain perception were recorded by 
measuring responses to high frequency 
waves which induce pain. The teeth to be 
stimulated were dried and the stimulating 
electrode moistened and placed against 
the labial surface of the junction of the 
middle and cervical third of the crown. 
The percentage of increase in threshold 
of pain perception was found by using 
the formula: 
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Results 


ANILERIDINE HYDROCHLORIDE—Anil- 
eridine hydrochloride administered sub- 
cutaneously produced onset of symptoms 
in five to 15 minutes in all patients, and 
the duration of subjective symptoms was 
from 90 to 120 minutes (Table 1). 
Anileridine hydrochloride administered 
orally produced only sedation in three pa- 
tients, with a variable onset of 60 to 240 
minutes (Table 2). Elevation in the 
threshold of pain from parenterally ad- 
ministered anileridine hydrochloride was 
moderate in eight patients and there was 
minimal change in two patients. No 
change in pain threshold was observed in 
the seven patients given anileridine hydro- 
chloride orally. 

The effect on systolic blood pressure 
was extremely variable and was not pre- 
dictable in relation to dosage. Subcu- 
taneous administration of anileridine hy- 
drochloride produced both a rise and a fall 
in systolic blood pressure in two patients, 
whereas systolic pressure decreased only 
in four patients. Orally administered 
anileridine hydrochloride produced a de- 
crease of systolic pressure of 5 to 15 mm. 
of mercury in seven patients and no 
change in two patients. 

Side effects from subcutaneous ad- 
ministration of anileridine hydrochloride 
were more frequent than previously re- 
ported.”* The drug produced nausea in 
four of eight patients, and emesis in two 
of these patients. Anileridine hydro- 
chloride administered subcutaneously pro- 
duced an unpleasant feeling in four pa- 


Mean control value minus mean test value X 100 = &% threshold change 


mean control value 
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tients even when nausea was not present. 
No side effects were observed from oral 
administration of anileridine hydrochlo- 
ride. 


LEVORPHANOL TARTRATE—Eight pa- 
tients were given levorphanol tartrate, 4 
mg. orally, and no symptoms were ob- 
served. The onset of subjective symptoms, 
such as mild drowsiness, was extremely 
variable and changes in vital signs were 
not severe. Two patients reported that 
they were constipated the following day. 
There were no significant elevations in 
the pain threshold in the first two hours. 

When levorphanol tartrate was ad- 
ministered subcutaneously, the response 
was more intense. Five patients received 
4 mg. and three patients received 2 mg. 
All patients were put under sedation. 
Nausea was felt by 75 per cent of the 


patients and was accompanied by emesis 
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in all but one patient. Symptoms were 
first noticed 10 to 15 minutes after ad- 
ministration of the drug; 62 per cent of 
the patients had itching of the nose, chest 
and pudendal areas and dryness of the 
mucous membranes. The systolic blood 
pressure changes ranged from no change 
to 30 mm. of mercury decrease, with an 
average decrease of 15 mm. When the 
dose was 4 mg., the effects on vital signs 
were much greater, and severe decreases 
were seen in the pulse rate of two of the 
patients. The pulse of one patient was 
48, a decrease of 25 beats per minute and 
the pulse rate of the second patient was 
54, a decrease of 30 beats per minute. 
These patients were more intensely ill 
and noticeably sedated than the others. 
Their pupils were dilated and reacted 
slowly to light. Respiratory effects were 
variable, and although depression of re- 
spiratory rate was seen in some patients, 


Table 1 ¢ Observations on eight patients given anileridine hydrochloride subcutaneously 


Mg. % Threshold Systolic Change in Change in 

per preswre pulse respiratory Side reactions 

kg. Yo hr. 1% hr. change 

0.63* 3.5 0.0 +10 to —10 _— — Sedation (2 hr.) 

0.7 14.3 10.7 0 — —4 Nausea (1 hr.) 
emesis (3 hr.) 
sedation (2 hr.) 

0.55 6.0 60 —§ —6 —4 Nausea (1 hr.) 
sedation hr.) 

0.63 13.2 9.0 —5§ —6 —4 Nausea (45 min.) 
sedation (2 hr.) 

1.22 17.0 28.8 +20 to —5 +20 —4 Sedation (1/2 hr.) 

1.2 33.3 21.7 —15 —12 —8 Nausea with 
emesis (3 hr.) 
sedation (2 hr.) 

0.67 18.4 12.6 —10 —6 _ Sedation (2 hr.) 

0.63 15.2 12.6 0 —6 _ Sedation (1/2 hr.) 


*Patients are reported in same order in which they received the drug. Similar charting of results of tests with 


the drugs was made. 
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Table 2 ¢ Observations on nine patients receiving anileridine hydrochloride orally 
Ma — change in| Change in | 

1 hr. 1% he. change 

1.0 0.0 18.0 —10 —4 
1.0 0.0 13.3 0 0-4 
0.73 8.3 6.0 —10 —4 
0.71 11.6 4.3 —15 —12 +4 Sedation 
0.75 0.0 0.0 —10 —6 —4 Sedation 
0.80 0.0 0.0 —10 —é6 
0.66 0.0 0.0 0 


—12 Sedation 


it was not predictable. The effect on 
threshold of pain perception was minimal. 


ALPHAPRODINE HYDROCHLORIDE— 
Alphaprodine hydrochloride was used 
subcutaneously in nine patients. The sub- 
jective symptoms began in from three to 
seven minutes. The first symptoms were 
dizziness, sedation, a sensation of weak- 
ness and mild euphoria. Fifteen minutes 
after the injection, there was an onset of 
mild, itchy sensations (nose, chest and 
pudendal areas) in all of the patients; the 
duration of these sensations was 30 to 120 
minutes. The respiratory rate was usually 
decreased by four to six breaths per min- 
ute, and this reduction in rate lasted from 
90 to 120 minutes. If there was no reduc- 
tion in respiratory rate, there was a de- 
crease in tidal volume, and one patient 
developed an irregular rhythm. Changes 
in amplitude and rhythm lasted approxi- 
mately 30 minutes. The systolic blood 
pressure decreased as much as 15 mm. of 
mercury with an average drop of 5 mm. 
of mercury. This variable does not appear 
to be significant because normal readings 


were obtained on these patients at various 
times throughout the three hour testing 
period. The pulse rate decreased 12 to 
18 beats per minute in all patients. The 
quality of the pulse remained normal and 
regular. 

The side effects noted were of great 
interest. Seven of the nine subjects were 
nauseated at one time or another, with 
the greatest incidence of nausea occurring 
after Le patients left the examining area. 
Five of these seven vomited and this oc- 
curred with surprising regularity at about 
eight hours after they had received the 
drug. The incidence of nausea and vomit- 
ing was unrelated to dosage. All patients 
were well sedated and the duration of 
sedation was from 90 to 120 minutes. At 
dosages over 1 mg. per kilogram there 
was noticeable muscular incoordination 
and decreased visual accommodation. The 
sensations of itching and dryness of the 
mucous membranes were felt by all pa- 
tients. 

The drug not only elevated the pain 
threshold substantially but each patient, 
without exception, made the statement 
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that the pulp stimulation was painful but 
that he did not mind the pain. They be- 
lieved that the intensity of the stimulus 
could be increased and they could tolerate 
it. 


MEPERIDINE HYDROCHLORIDE— 
Meperidine hydrochloride administered 
subcutaneously produced onset of symp- 
toms in five to 10 minutes, and duration 
was from 120 to 180 minutes. In the 
patients receiving this drug, no untoward 
side effects were seen or reported. Dosage 
of 1 mg. per kilogram or more produced 
good sedation and some incoordination of 
movements. Dryness of the mucous mem- 
branes was seen in all patients. Vital signs 
were mildly depressed. The pulse rate de- 
creased 12 to 18 beats per minute in four 
of five patients. The change in threshold 
of pain perception was variable in the first 
30 minutes and uniformly small at the 
last reading. 


copEINE—Codeine was given orally 
in doses of one grain (five patients) 
and % grain (seven patients). Codeine 
has been reported to have a slight effect 
on the tooth pulp pain threshold.’? In 
this study, however, codeine produced no 
such effect. There were no appreciable 
changes noted in the vital signs of the 
majority of patients, and side effects were 
absent in one patient who was slightly 


sedated. 


PLACEBO — Placebos were adminis- 
tered orally and parenterally during this 
double blind investigation. Observations 
made and results obtained with placebo 
tablets were interesting. Changes in vital 
signs were variable and blood pressure 
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readings in millimeters of mercury ranged 
from increases of ten to decreases of ten. 
The pulse rate per minute usually de- 
creased six but an occasional increase of 
six to 18 was seen. The respiratory rate 
was less variable and usually no change 
was noted. A change in pain threshold 
was seen in 33 per cent of those tested 
and ranged from 6 per cent to 15 per cent. 
If the patient said that he felt drowsy or 
sedated with a placebo, he usually would 
have an increase in pain threshold. 

The parenterally administered place- 
bo used was sterile water for injection, 
and in every instance the patient re- 
marked that there was pain in the area of 
injection that lasted about 30 minutes. 
Eight patients of nine tested stated that 
they were sedated, and appeared to be so 
to the observer. Also, with the exception 
of one patient, there was a decrease in 
the vital signs. The blood pressure in 
millimeters of mercury varied from an in- 
crease of ten to a decrease of 20. Pulse 
rate decrease was from six to 18 per min- 
ute. The respiratory rate per minute was 
decreased two to four respirations. A con- 
striction of the pupils was recorded in 
many of the placebo testings. 


Discussion 


The type of sensory perception that 
is found in the tooth pulp is one of deep 
and intense pain.’* It is similar in nature 
to sensations that are derived from the 
periosteum of bone and the cornea of the 
eye. Therefore, one would expect that to 
be effective in increasing tooth pain 
threshold, any analgesic agent or anes- 
thetic agent would have to exert profound 
influence on sensory nerve conduction or 
central perception areas. It is important 
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that the threshold of pain perception 
rather than the threshold of pain reaction 
is used when evaluation is made of the 
changes in pain threshold of the tooth 
pulp.’* The problems involved in evaluat- 
ing analgesic agents with regard to thresh- 
old variation in the experimentally pro- 
duced pain situation have been discussed 
in recent literature.!® 1° 

Analgesics were given to patients 
who had no pain and knew that they were 
going to be stimulated to produce pain, 
an important factor to consider when 
evaluating the responses obtained. Nar- 
cotics produce more unpleasant side 
effects on patients who are not suffering 
pain or discomfort.’ This is also true of 
the ambulatory patient as compared to 
the bed-confined patient. 

The analgesic or narcotic agent best 
suited to the needs of the dental practi- 
tioner should have certain attributes that 
might not be necessary or required for 
other situations: a potent analgesic effect 
for elevating: pain threshold of the tooth 
pulp tissues; a short duration of sedation 
or cortical depressant action; lack of side 
effects that would produce symptoms of 
the nature that make the patient unable 
to resume his normal habits after leaving 
the dental office; a wide margin of safety 
in systemic effects so that the poor-risk 
patient could also benefit from its use. 

Anileridine hydrochloride produced 
an analgesia of less intensity than alpha- 
prodine hydrochloride; however, the 
mean level of analgesia produced was 
greater than that by meperidine hydro- 
chloride. The duration of sedation by 
anileridine hydrochloride was a little 
longer and the sedation was of less depth 


than by the other drug. It did not produce 
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any pleasant sensations. The effect on 
vital signs was slight and the incidence 
of nausea and emesis was less than with 
alphaprodine hydrochloride. The un- 
pleasant sensations that occurred in all 
these patients make this drug less desir- 
able than alphaprodine hydrochloride or 
meperidine hydrochloride for premedica- 
tion for local anesthesia. These unpleas- 
ant sensations should reduce the tendency 
for addiction. Further study on the use of 
this drug as an adjunct to general anes- 
thesia may disclose some advantages to be 
gained by its use. 

Levorphanol tartrate did not meet 
the requirements listed as important for 
an ideal analgesic and was probably the 
least desirable agent tested. 

Alphaprodine hydrochloride _pro- 
duced the best and most consistent anal- 
gesic effect (Tables 3 and 4). There was 
a moderate degree of sedation evident and 
a certain feeling of well-being evidenced 
by all the patients. Vital signs were not 
changed substantially. The incidence of 
nausea and subsequent emesis was the 
most unwelcome effect noted. The high 
incidence of these side effects might have 
been decreased if the patients had been 
subjected to some operative procedure, or 
if the drug had been used in conjunction 
with general anesthesia.’* Increase in pain 
threshold of the tooth pulp and euphoria 
from alphaprodine hydrochloride were 
more satisfactory than the results obtained 
with meperidine hydrochloride. However, 
alphaprodine hydrochloride _ produced 


nausea in 77 per cent of patients tested, 
and meperidine hydrochloride caused no 
nausea. 

Every drug given orally produced 
only a very small degree of analgesia with 
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Table 3 ¢ Elevation of pain threshold (30 minutes after subcutaneous admin- 


istration) 


Number of patients in various percentage 


groups of pain threshold elevation 


Drug 
0-10% | 11-20% | 21-30% | 31-40% | 41-100% 
Alphaprodine hydrochloride 0 3 4 2 0 
Anileridine hydrochloride 2 5 0 1 a 
Levorphanol tartrate 8 0 0 0 0 
Meperidine hydrochloride 1 2 1 0 1 
Placebo 7 2 0 0 0 


respect to the change in pain threshold of 
the tooth pulp (Table 5). 


There was only a rare instance of 
sedation noticed and the onset of any 
subjective effect was unpredictable. It 
would be interesting to repeat this experi- 
ment on patients who had an empty 
stomach at the time of oral administration 


of the drug. 


In some instances, placebos caused 
moderate depression of vital signs, seda- 
tion and an elevation of pain threshold. 
Psychic factors influence evaluation of 
the results of an investigation of this 
nature. The double blind technic helps 
prevent false results when psychic in- 
fluences affect responses. 


Conclusions 


1. The tooth pulp is a satisfactory 
algesimetric site when used in the method 
described. 

2. Analgesic agents which have 
proved satisfactory for some purposes 
may not be satisfactory for elevation of 
threshold of pain sensation in the tooth 
pulp. 
3. Nausea was produced by paren- 
teral use of anileridine hydrochloride (50 
per cent of patients), of levorphanol tar- 
trate (62 per cent of patients), and of 
alphaprodine hydrochloride (77 per cent 
of patients). Parenteral administration of 
meperidine hydrochloride sterile 
water for injection produced no nausea. 


Table 4 ¢ Elevation of pain threshold (60 minutes after subcutaneous ad- 


ministration) 


Number of patients in various percentage 


groups of pain threshold elevation 


Drug 
0-10% | 11-20% | 21-30% | 31-40% 
Alphaprodine hydrochloride 3 3 0 3 
Anileridine hydrochloride a 2 2 0 
Levorphanol tartrate 8 0 0 0 
Meperidine hydrochloride 7 1 0 0 
Placebo 9 0 0 0 
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Table 5 © Elevation of pain threshold (after oral administration) 
Number of patients in various percentage 
groups of pain threshold elevation 
Owe 60 minutes 120 minutes 
0-10% 11-20% | 0-10% 11-20% 
Anileridine hydrochloride 1 7 2 
Levorphanol tartrate 1 8 0 
Codeine 0 1 1 
Placebo 2 9 2 
4. Anileridine hydrochloride and 1. Keats, A. S.; Telford, J., and Kurosu, Y. Studies of 


alphaprodine hydrochloride raised the 
pain threshold of the tooth pulp more 
consistently than did meperidine hydro- 
chloride. 

5. Levorphanol tartrate did not 
raise the pain threshold of the tooth pulp, 
and depressed vital signs severely. 

6. There were no changes in pain 
thresholds or side effects in relation to 
dosage in patients receiving anileridine 
hydrochloride and alphaprodine hydro- 
chloride. Fifty per cent of these patients 
received the recommended dosage and 50 
per cent received two times the recom- 
mended dosage. 
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Antihistamines in experimental inflammation 


w Richard I. Weaver, D.D.S., M.Sc., Toledo, Ohio 


In order to determine experimentally the 
efficacy of antihistamines in controlling or 
preventing oral inflammation, the effect of 
three well known irritants, including hista- 
mine, was evaluated carefully against three 
common antihistamines in the intact cheek 
pouch of the Syrian hamster. Although pre- 
medication with the antihistamines greatly 
modified the response to the histamine, the 
antihistamines had no significant effect on 
the two other irritants. This strongly sug- 
gests that many other factors, both mechani- 
cal and biochemical, play a decisive role in 
inflammation. 


Reports have appeared on various clinical 
and experimental investigations of the 
effect of antihistaminic agents on inflam- 
mation. The present study was under- 
taken to determine the efficacy of anti- 
histamines in controlling the inflamma- 
tory response of oral tissues. Microscopic 
changes in the tissues of the intact cheek 
pouch of the Syrian hamster were ob- 
served and photographed. The experi- 
mental sites then were excised and studied 


histologically. 
Methods 


; Eight groups of investigational ani- 
mals were used. Each group consisted of 


three adult female Syrian hamsters weigh- 
ing from 100 to 150 Gm. The antihista- 
mines used were promethazine hydrochlo- 
ride,’ tripelennamine hydrochloride,” and 
chlorprophenpyridamine maleate.* Ex- 
perimental animals received 1 mg. of anti- 
histamine intraperitoneally and 1 mg. of 
antihistamine intramuscularly at the time 
of anesthetization. Control animals re- 
ceived equivalent volumes of 0.9 per cent 
sodium chloride solution as a placebo, or 
no medication. 

Under pentobarbital sodium anes- 
thesia, the cheek pouch was everted over 
a moist chamber observation platform 
which was fitted to a standard mechanical 
stage microscope. The temperature of the 
preparation was maintained at 36 to 
38°C. by means of a thermostatically 
controlled warm-blooded Ringer's solution 
continuous drip (Fig. 1). 

A stabilization period of 30 minutes 
was allowed before introducing irritation 
into the cheek pouch. During this period 
the entire pouch was examined micro- 
scopically for any evidence of damage or 
undue changes caused by the operative 
preparation. The region for experimenta- 
tion was chosen from the closed portion 
of the cheek pouch, which is relatively 
free of muscle tissue, and at least 1 cm. 
from any of the fixation pins so as to rule 
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out any inflammatory process resulting 
from the pin injury. 

The irritants used were as follows: 

1. Submucosal injection of 0.01 ce. 
of a 1/5,000 histamine phosphate solu- 
tion to produce a response from the direct 
effects of extracellular histamine. A % 
inch 25 gauge needle was introduced re- 
mote from the experimental region and 
advanced between the layers of the cheek 
pouch. The irritant was deposited directly 
within the chosen site of observation. 

2. A surface burn with a 4 mm. 
diameter metal rod heated to 90°C. in a 
water bath was applied to the surface of 
the cheek pouch for ten seconds to pro- 
duce a response due only to the products 
of tissue injury. 

3. Submucosal injection of 0.01 cc. 
of 5 per cent kaolin suspended in 5 per 
cent gum acacia was used to produce a 
response resulting from the presence of 
an agent foreign to the tissue. 

Continuous microscopic observation 
was carried out for 90 minutes. Ob- 
servable changes in the vascular bed of 
the experimental region were recorded. 
Photomicrographs at 35X magnification 
were taken 15 minutes prior, and imme- 
diately prior, to the introduction of the 
irritant and at 2, 5, 15, 30, 60, and 90 
minutes after irritation (Fig. 2, 3, 4). In 
some instances, photomicrographs at 
100X magnification were taken to show 
reactions in the capillary bed. 

Twenty-four hours after inducing 
the irritation, the animal was again anes- 
thetized and the pouch prepared for 
microscopic observation using the original 
fixation points. The original region of ex- 
perimentation was again observed and 


photomicrographs taken. experi- 
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Fig. 1—1, Spencer standard microscope with 
mechanical stage. 2, Zeiss beam splitter with 35 
mm. camera attachment. Leitz 10X _periplane 
ocular lens used in beam splitter. 3, Robot Star 
Special 35 mm. camera with no lens. (Film used 
was Kodak Super XX). 4, American Optical 6 volt 
microscope lamp with variable transformer, and 
adjustable focus. 5, Reservoir for warm-blooded 
Ringer’s solution with thermostatic temperature 
control. 6, Lucite plastic animal board with moist 
chamber observation platform 


mental site then was excised and sub- 
mitted to routine histologic preparation 
with hematoxylin and eosin stains. 
Changes observed in the vascular 
bed were graded with the following 
criteria: (1) vessel size, considering the 
arterial and venous portions of the vas- 
cular bed separately; (2) stasis in any of 
the arterial or venous vessels or both; (3) 
edema of the experimental region; (4) 
petechial hemorrhage formation in the 
experimental region. The photomicro- 
graphs were evaluated in the same man- 
ner. The photomicrographic evaluation 
was recorded as the final value when the 
results of the two methods differed. 
The microscopic slides, after coding 
and randomization, were evaluated blindly 
for the degree of inflammatory reaction 


present on the following criteria: (1) 


cellular infiltration, number and type(s); 
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Fig. 2—Photomicrographs of vascular bed after injection of 0.01 cc. histamine phosphate 
with antihistamine premedication. (Enlarged 2X). Upper left: Normal field after 30 
minute stabilization period and immediately prior to injection of histamine. (Magnifica- 
tion 35X). Upper right: Field two minutes after injection. Considerable dilatation and 
mechanical spreading of tissues. (Magnification 35X). Center left: Fifteen minutes after 
injection. Considerable dilatation still present. (Magnification 35X). Center right: Thirty 
minutes after injection. Arterial side normal, venous side moderately dilated. (Magnifica- 
tion 35X). Lower left: Ninety minutes after injection. Moderate dilatation of vascular 
bed. Note that deeper vessels are more distinct than in the two minute film. (Magnifica- 
tion 35X). Lower right: Twenty-four hours after irritation, and 30 minutes after prepara- 
tion of pouch for observation. Vessels are of normal caliber. Slight haziness of field as 
compared to preinjection film, recorded as grade 1 edema. (Magnification 35X) 
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Fig. 3—Photomicrographs of vascular bed after standard burn irritation with antihista- 

mine premedication. (Enlarged 2X). Upper left: Normal field after 30 minute stabiliza- 

tion period and immediately prior to burn irritation. (Magnification 35X). Upper right: 

Field two minutes after burn irritation. Moderate dilatation of vascular bed. (Magnifica- - 
tion 35X). Center left: Field 15 minutes after burn irritation. Marked dilatation and 

grade 1 edema. (Magnification 35X). Center right: Fifteen minutes after irritation. 

Widely dilated capillaries and venules. Venule in left lower quadrant of film is in 

stasis. (Magnification 100X). Lower left: Thirty minutes after irritation. Marked dilata- 

tion and progression of edema. (Magnification 35X). Lower right: Ninety minutes after 
irritation. Grade 2 edema. (Magnification 35X) 
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Fig. 4—Photomicrographs of vascular bed after irritation with kaolin-gum acacia injec- 
tion with antihistamine premedication. (Enlarged 2X). Upper left: Normal field after 
30 minute stabilization period and immediately prior to irritation with kaolin-gum 
acacia injection. (Magnification 35X). Upper right: Field five minutes after irritation 
with kaolin-gum acacia. Moderate dilatation of vascular bed. (Magnification 35X). 
Center left: Thirty minutes after irritation. Moderate dilatation, with no great change 
from five minute film. (Magnification 35X). Center right: Ninety minutes after irrita- 
tion. Marked dilatation and grade 1 edema. (Magnification 35X). Lower left and right: 
Twenty-four hours after irritation. Marked dilatation of small bore vessels, grade 2 
edema. (Magnification 100X) 
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(2) vesicle formation; (3) necrosis or 
abscess formation; (4) interstitial hemor- 
rhage. 

The inflammatory responses were 
graded after tabulation and correlation of 
all recorded data (see table). 


Findings 


Preliminary experiments disclosed no 
adverse reactions from the operative 
preparations and procedures or from the 
antihistaminic agents used. 


HISTAMINE PHOSPHATE IRRITATION— 
All control animals showed a mild to 
moderate inflammatory response to the 
locally injected histamine phosphate solu- 
tion. In the experimental animals pro- 
tected with the antihistaminic agents 
used, the response was greatly modified. 
Two animals showed no significant in- 
flammatory response and two showed only 
a very mild inflammation (see table). 


STANDARD BURN IRRITATION—I wo 
control animals were classified as having 
a severe inflammatory response. The third 
showed moderate inflammation of the ex- 
perimental region. The inflammatory re- 
sponse in the nine experimental animals 
was classified as very mild in one, mod- 
erate in two, and marked to severe in six. 
All but one of the experimental animals 
in this group had considerably more in- 
flammation than did the experimental 
animals of the histamine irritated group. 


KAOLIN IN GUM ACACIA IRRITATION— 
The inflammatory response in the control 
group was classified as moderate in two 
animals and severe in one animal. The 
inflammatory response in the nine experi- 
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-2) 
Z Represents marked to severe inflammatory response (Grade 
3). 
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mental animals was classified as marked 
to severe in eight animals and moderate 
in one animal. All experimental animals 
of this group had more marked inflamma- 
tion than the experimental animals of the 
histamine group. Eight of nine experi- 
mental animals in this group showed a 
severe response to trauma as compared to 
six of nine animals in the burn irritated 
experimental group. 


Discussion 


Histamine is rapidly inactivated by 
(1) the enzyme histaminase, (2) conju- 
gation with acetic acid, and (3) intra- 
cellular binding. If histamine is prevented 
from producing the immediate effects on 
the vascular bed, it is soon eliminated by 
these systems and no longer acts as an irri- 
tant. 


Table » Summary of experiments and their 
composite evaluations 


Premedication 


Irritant 
: Chlor- 
None | Phenergan | Pyribenzamine Pe 
3 1 1 1 
Normal 
saline 
2 2 1 1 
Histamine 
phosphate YYY Ox X ° 
3 3 3 3 
Standard 
burn YZZ XZZ YZZ YZZ 
3 3 3 3 
Kaolin-gum 


acacia YZZ ZZZ 


Numbers represent the number of animals in each group. 


Symbols represent severity of the inflammatory response 
for each animal in the group. 


O Represents no noticeable inflammatory response (Grade 0). 
X Represents very mild inflammatory response (Grade 1). 
Y Represents mild to moderate inflammatory response (Grade 
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Extracellular histamine seems to be 
more efficiently antagonized by the anti- 
histamines than is intracellular histamine. 
The antihistamines apparently do not 
penetrate the cell membranes. 

In this study, the effects of locally in- 
jected histamine (extracellular) were 
greatly modified by antihistamine pre- 
medication. Histamine was not com- 
pletely blocked when locally injected but 
the dilation of the vascular bed was no 
more severe than that following the sub- 
mucosal injection of isotonic saline solu- 
tion. Only by comparison of the “imme- 
diate” and “24 hour” photomicrographs 
was any adverse response detected in the 
experimental region. Maintenance of rela- 
tively “normal” vascular channels was 
thus accomplished and the release of 
intravascular components into the ad- 
jacent tissues (with subsequent distur- 
bance in metabolism and fluid content) 
was greatly minimized. 


BURN AND KAOLIN-GUM ACACIA IRRI- 
TATION—Histamine (H-substance) was 
less efficiently antagonized if the irritants 
brought about an intracellular as well as 
irritants may have released enough hista- 
extracellular release of histamine (H-sub- 
stance). The burn and kaolin-gum acacia 
mine (H-substance) from the cells that 
its concentration was actually higher 
than histamine concentration in the 
locally injected group. 

The antihistamines did not. alter 
appreciably the dilatation of the vascular 
bed after burn or kaolin-gum acacia irri- 
tation. Such dilatation would have en- 
hanced the extravasation of the vascular 
components by a direct effect of the irri- 
tants on the vessels, by response through 
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an axon reflex, or by the release of sub- 
stances other than histamine. Direct in- 
jury to the vessel walls by these irritants 
could result in a severe disturbance of the 
metabolism and vitality of the endotheli- 
um. A loss of capillary semipermeable 
properties would result. Other substances 
such as leukotaxine, hyaluronidase, and 
acetylcholine may have been released 
within the tissues because of these irri- 
tants. The concomitant action of one or 
several of these agents could not be ex- 
cluded. 

It seems that little or no benefit is 
derived from antihistamines in relation 
to that part of the immediate response to 
injury which may be the result of direct 
alteration of the vascular walls or which 
may be due to substances other than hista- 
mine (H-substance). 


“Secondary Histamine Release” 


If the response which is not antag- 
onized by the antihistamines is severe 
enough in itself to lead to the formation 
of edema, this edema in turn could alter 
the fluid and gaseous exchange of the 
neighboring tissues. The resultant hypoxia 
and increase in local metabolites could 
bring about the release of additional H- 
substance. Thus a self-propagating proc- 
ess would occur limited only by the 
tissues’ susceptibility to edema, anoxia, 
and metabolites. 

A real difference in the type of injury 
produced by these irritants over that pro- 
duced by histamine phosphate injection 
is quite probable. Although the applica- 
tion of the burn irritation was an acute 
insult to the tissue and undoubtedly 
brought about histamine release, the prod- 
ucts of tissue breakdown subsequent to 
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the burn injury represent a source of 
chronic irritation. The continued pres- 
ence of a foreign substance in the kaolin- 
gum acacia irritation may serve as a 
chronic irritant also. This chronic irrita- 
tion could have continued to cause vas- 
cular dilatation or the release of histamine 
or other substances. 

Although the experimental inflam- 
mation in this study was not altered sig- 
nificantly by the antihistamines as used, 
the region involved was subjected to direct 
injury only, and the antihistamines were 
not continued after the injury. Investiga- 
tion of larger portions of tissue and of 
maintained antihistamine levels may pro- 
duce valuable information in this respect. 


@ Conclusions 


1. Premedication with the antihista- 
mines used in this study greatly modified 
the response to locally injected histamine 
phosphate solution. 

2. Premedication with these drugs 


@ Eruption AND THE AGE OF FossiILs 


The practice of dating fossils by studying the sequence of tooth eruption is erroneous. The sequence 
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did not alter significantly the response to 
burn irritation or to the irritation pro- 
duced by local injections of kaolin sus- 
pended in gum-acacia. 

3. Burn and kaolin-gum acacia irri- 
tation have “chronic” irritating factors, 
whereas locally injected histamine is a 
“short-lived irritant.” Theoretical possi- 
bilities for the lack of protection afforded 
in the burn and kaolin-gum acacia irrita- 
tion have been discussed. 

4. This study does not preclude the 
possibility that the over-all process of 
wound healing (tissue repair) might be 
influenced by antihistamine therapy.— 


Toledo Medical Building. 


Condensation of a thesis submitted in partial fulfillment 
of the requirements for a degree of Master of Science (Oral 
Surgery) at Ohio State leisendte. 1956. 

*Former resident in oral surgery, Ohio State University. 

1. Promethazine hydrochloride (Pherergan) supplied for 
this study by Wyeth Laboratories, Philadelphia. 

2. Tripelennamine hydrochloride (Pyribenzamine), Ciba 
Pharmaceutical Products, Inc., Summit, N. J 


3. maleate (Chlortrimeton). Scher- 
ing Corporation, Bloomfield, N. J. 


of tooth eruption in the skulls of fossils has been used in the past to measure the biologic distance 
between early and recent man. A study of present-day children, however, has revealed that the 
course of tooth development and eruption is a “variable” phenomenon because the growth period of 
teeth may be influenced by numerous factors which may reverse the order of tooth development 
again and again. A tooth eruption sequence, thought to be a unique characteristic of fossil man, 
was recently found in 16 per cent of Finnish school children and had been reported 50 years ago 
in children of the Apache and the Pima tribes. No essential difference between the tooth eruption 
sequences of the permanent teeth in prehistoric and modern man has yet been determined. Attempts 
to use such an eruption sequence for biologic dating are “fraught with danger,” even assuming that 
a correct interpretation of the anthropologic age can be made.—Stanley M. Garn and Dalevi Koski, 


Nature, 1958. 


Functions of a dental clinic 


in a tuberculosis hospital 


@ John L. Miller,* D.D.S., and Dorothy McGrath,t R.N., Columbus, Ohio 


Dental care for tuberculosis patients as 
carried out at the Ohio Tuberculosis Hospi- 
tal is described. This program assures ade- 
quate dental care for the patients admitted to 
the hospital, as well as education of dental 
students and hygienists. An adequate dietary 
intake is important to the tuberculosis pa- 
tient, and can be attained only if the patient 
has good dental function. Aseptic clinical 
technic is taught to the dental student and 
hygienists, thus insuring against the spread 
of acid-fast organisms to the dental operating 
team, or to other patients seen in the dental 
clinic. 


The dental health program at the Ohio 
Tuberculosis Hospital has two objectives: 
adequate oral health of the patients and 
education of dental students and hy- 
gienists. 

The primary responsibility is dental 
care of patients admitted to the hospital. 
Body defenses can be concentrated on pri- 
mary illness if other areas of infection are 
removed. A balanced diet is important 
and can be attained only if the patient 
has good function with natural or artificial 
teeth. 


The Ohio Tuberculosis Hospital is a 
teaching hospital, and an additional re- 
sponsibility to education is undertaken. 
The dental intern completes postgraduate 
and basic science training. The dentist 
and the nursing supervisor train and 
supervise dental students and dental hy- 
gienists to use a definite aseptic clinical 
technic. 


@ Aseptic Technic 
Ninety-eight per cent of the tubercu- 


losis cases are pulmonary, and the tubercle 
bacilli are present in the saliva of patients 
who have a positive sputum.’ The bacillus 
is a non-spore-forming rod which contains 
an unusually large amount of lipoid mate- 
rial. Comparatively easy to destroy with 
heat, it resists chemical disinfection and 
drying. The bacillus is nonmotile and is 
transmitted by direct contact or carried as 
droplets or droplet nuclei in air currents. 
The aseptic technic at this hospital has 
been developed to protect both patients 
and personnel from unnecessary exposure. 
All employees have routine periodic tuber- 
culin skin tests and chest roentgenograms. 
BCG vaccine is made available to those 
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persons who have a negative result to the 
skin test. 

Patients are given sputum tissues and 
moistureproof bags before they are taken 
to the dental clinic. Hospital protocol, 
taught in patient education classes, re- 
quires that they cover their cough with a 
tissue which is placed in the bag.” En route 
to the clinic, the patients use their own 
separate elevator and must be accom- 
panied by an attendant. 

Important reasons for careful selec- 
tion of dental clinic rooms are: to provide 
protection of hospital personnel from 
tuberculosis; to protect the patients from 
re-infection, and to provide adequate 
space for student teaching. The rooms 
must have good ventilation, adequate 
natural and artificial lighting, and a sink. 
A small boiling sterilizer and an alcohol 
soak-pan should be within the room or in 
the immediate vicinity. The charts, clinic 
records and films are never used in an area 
where they might become contaminated. 

Clean-up procedure between patients 
is effective but not time consuming. Paper 
covers are used on the bracket table; they 
are discarded after each patient. The saliva 
ejector, forceps and other boilable instru- 
ments are washed with soap and water 
and boiled for at least ten minutes. Mirrors 
and electrical attachments which cannot 
be boiled must be washed thoroughly with 
soap and water, dried, and soaked in alco- 
hol 70 per cent for ten minutes. When 
the dentist is through seeing patients, the 
entire room is cleaned and then aired. 

Special apparel is used at the Ohio 
Tuberculosis Hospital for protection of 
personnel (Fig. 1). The dentist removes 
his street clothes and wears a surgeon’s 
scrub suit, a long-sleeved surgical gown, 
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Fig. 1—Scrub suits and surgical gowns worn by 
dentist for proper aseptic technic in tuberculosis 
hospital 


a surgical cap and an eight-ply gauze mask. 
The mask must be changed every hour, or 
more often if it becomes moist. Rubber 
gloves are worn and changed between pa- 
tients. The gloves are not worn for sterile 
technic but to protect the dentist. A quick 
change of gloves eliminates lengthy scrubs 
between patients. Glasses are recom- 
mended for the dentist to protect his eyes 
from flying particles. Hospital personnel 
wipe their shoes clean before leaving the 
area. 

An assistant obtains supplies and in- 
struments while the dentist is working 
with a patient. His hands become contami- 
nated, and he would need to change gloves 


or wash thoroughly before opening 
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née 


Fig. 2—Dental hygienist instructing patient on 
proper brushing procedure 


“clean” cabinets and drawers. The as- 
sistant is a nurse aide trained by the den- 
tist. She makes appointments, transports 
patients, and prepares equipment and the 
work area. The assistant wears a hospital 
uniform and uses the regular nursing 
gown, cap and mask. 


@ Diagnosis and Treatment Plan 


Full mouth dental roentgenograms 
are requested routinely. Radiation effect 
from roentgen rays needed to obtain den- 
tal roentgenograms is not harmful to the 
patient if the amount of radiation is kept 
within average limits.* 

Healing after oral surgical procedures 
is slow in debilitated tuberculosis patients 
because the body’s defenses already are 
under stress. More postoperative compli- 
cations than usual are expected after den- 
tal extractions and other oral surgical pro- 
cedures. Preoperative and postoperative 
treatment plans are used to reduce com- 
plications. The patients are asked to brush 
their teeth and to use an antibacterial 
mouthwash before going to the clinic. An 


ice bag is applied immediately on the face 
over the operative site if the patient has 
had multiple extractions. A dental soft 
diet is taken until regular food can be 
tolerated. A warm saline mouthwash is 
used after meals. Alternate technic and 
drugs are used for wounds that do not 
respond to the routine treatment. Delayed 
healing results in a longer waiting period 
from the time of multiple extractions until 
impressions are taken for dentures. Four 
to six months of healing after oral surgery 
often are required before final impressions 
are made. 

Many patients are severely debili- 
tated. The dentist limits treatment to fit 
the ability of the patient to stand stress. 
The duration of the dental appointment 
is made as brief as possible since these pa- 
tients are restless and tire easily. Dental 
care is restricted to essentials. Inlays, 
crowns, bridges and partial dentures are 
not provided in the dental service. 

The psychological status of the pa- 
tient in the tuberculosis hospital is con- 
sidered in the treatment plan. The pa- 
tients have already been involved in many 
therapeutic procedures and usually are 
not too apprehensive. Premedication with 
sedatives or tranquilizers is used if needed. 


@ Professional Cooperation 


There must be close cooperation 
among the various professions for an ade- 
quate dental health plan. The dentist at 
the Ohio Tuberculosis Hospital consults 
with the resident physician in charge of 
the patient. This assistance is important, 
since the individual’s general condition 
must be considered before an extensive 
dental procedure is performed. 

Equally important in the plan is the 
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information obtained from the head nurse. 
At each nursing station data are made 
available about the patient’s general con- 
dition, therapy and progress. 

When major oral surgery is required, 
it is carried out by a staff oral surgeon and 
the dental intern, with the assistance of a 
registered nurse. 

The program also includes coopera- 
tion with the social service department. 
This group works out a payment plan for 
dental prosthetic service for those patients 
who are unable to provide the minimal 
cost of the dentures. 

The teaching program requires close 
supervision of students. Dental students 
and oral hygienists use the aseptic technic 
when working in the clinic (Fig. 2). 


Summary 


1. The dental department at Ohio 
Tuberculosis Hospital provides essential 
dental health for the patients. 

2. The dental intern learns ad- 
vanced technics in dental health care. He 
completes postgraduate basic science 
courses. 
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3. Dental students and dental hy- 
gienists are assigned for clinic duty in the 
hospital. The scope of dental education is 
extended through this valuable teaching 
aid. 

4. The physician house-staff assists 
the dental intern in patient evaluation 
and treatment planning. The dental in- 
tern teaches the medical personnel the 
needs and values of dental services for the 
patient. 

5. Cooperation among the dental 
intern, physician house-staff, dentist on 
the general dental staff, dentist on the oral 
surgery staff, and active medical and sur- 
gical staffs provide better patient services 
and interprofessional understanding. 


Presented as a term paper for postgraduate dentistry, College 
of Dentistry, Ohio University Health Center. 

*Formerly, dental intern, Ohio Tuberculosis Hos ym at 
present, assistant resident in oral surgery, University Hospital, 
Ohio State University Health Center. 

Nursing supervisor, Ohio Tuberculosis Hospital. 

1. Abbott, J. N.; Briney, A. T., and Denaro, S. A. Re- 
covery of tubercle bacilli from mouth washings of tuberculous 
dental patients. J.A.D.A. 50:49 Jan. 1955. 

2. Joint Tuberculosis Nursing Advisory Service. Safer ways 
in nursing to protect against tuberculosis. New York, National 
Association, 1955. 

3. es, P. C. Health hazards in the diagnostic use of 
x-ray. Wy .A. 166:577 Feb. 8, 1958. 


In a controversy the instant we feel angry we have already ceased striving for the truth, and have 
begun striving for ourselves. When we are wrong and won't admit it, we always get angry.— 


Thomas Carlyle. 
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A review of hospital dental services 


and the dental service 


of the Ohio Tuberculosis Hospital 


@ Richard O. Dagefoerde,* D.D.S., Toledo, Ohio 


Within the recent past, there has been an in- 
creasing interest in the development of den- 
tistry as a hospital service to conform to the 
concept of total treatment planning. The 
scope of the hospital dental service offered 
depends on the needs of the individual in- 
stitution. The organization of the dental 
service in a specialized hospital, such as the 
Ohio Tuberculosis Hospital, is outlined. The 
description is based on the four main func- 
tions of the service, namely: administration, 
advisory, clinical and educational. 


In the past decade, the health professions 
have become increasingly interested in 
the development of dentistry as a hospital 
service. Workshops, interprofessional com- 
mittees, agencies of accreditation, and an 
increase in publications on hospital den- 
tistry are indicative of this interest. What 
stimuli have moved dentistry to develop 
hospital dental services, internships, and 
residencies? 

One answer to this question lies in 
dental education. The modern dental 
graduate is a product of a recognized col- 


lege which has trained him to be cogni- 


zant of his responsibilities in the health 
program of his community. This educa- 
tion enables him to make sound decisions 
based on accepted principles of the healing 
arts. His responsibilities include the com- 
plete management of the oral cavity, for 
as it has been stated, “The limitations of 
dental practice are determined by the loca- 
tion of the disease and not by the nature 
of the preblem or the method of treat- 
ment.”? 

Also, modern health services are 
planned to treat the whole patient. Pres- 
ent-day hospital services are expanding 
proportionally with the knowledge re- 
quired for the treatment of disease. The 
interrelationship of one service to another 
is an accepted practice in hospital pro- 
cedure—a practice designed to give the 
patient the best possible chance for com- 
plete recovery. Many hospitals include 
not only health services but also sociolog- 
ical services to complete the patient’s 
readjustment. The modern hospital is the 
logical place for all of the services since 
they can be combined conveniently in the 
treatment of each patient. 

Almost all other branches of health 
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services have been consulting with den- 
tistry as a result of awareness of the rela- 
tionship of good oral health and the wel- 
fare of the patient. “In all of these areas 
the dental profession has demonstrated 
the relationship of dental health to the 
total health of the individual. It has estab- 
lished dentistry as a basic health service 
in the health programs of the nation.”* 
The question arises as to whether such 
a program can serve the hospitals’ estab- 
lished services. Dentistry believes it can. 
A few of the more obvious advantages are: 
maintenance of dental health of chron- 
ically ill patients, relief of pain of dental 
origin for inpatients in general hospitals, 
early detection of systemic disease through 
oral diagnosis, treatment of oral foci of 
infection as an aid in management of total 
disease, and so forth. Conversely, the ad- 
vantages gained by the dental profession 
are equally as important since hospital 
care of dental patients is a great asset to 
complete patient management. 

The desirability of having dentistry 
as a hospital service is not a generally ac- 
cepted conclusion. Doctors in both den- 
tistry and medicine presently are engaged 
in formulating policies to facilitate the 
inclusion of dentistry into the complex 
organization of the hospital. The Ameri- 
can Dental Association has established a 
Council on Hospital Dental Service to 
assist interested hospitals in the improve- 
ment of their dental services. This Coun- 
cil acts to maintain the high standards of 
the dental profession serving the hospitals’ 
need. The strong feeling of the dental pro- 
fession toward the entire project is ex- 
pressed in the report of the Council on 
Hospital Dental Service, Basic Standards 
of Hospital Dental Service: 
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The dental profession believes that the 
health care it renders is an essential part of the 
total health service. It has been recognized, 
also, that its services must be well integrated 
with those of the other health professions in 
order to provide the total health service for the 
individual patient. The modern hospital, mar- 
shalling as it does many professions, services, 
and facilities, provides a great challenge and 
opportunity for inter-professional cooperation in 
the service of the individual patient.? 


The organization of the dental serv- 
ice depends on the extent of coverage 
required by the individual, institution. In 
the larger hospitals and teaching hospitals, 
the division of the medical and dental 
staffs into more than minimal departments 
is desirable. Therefore, the dental depart- 
ment could be organized into sections 
conforming to recognized specialties. In 
the smaller hospitals, or hospitals where 
the principal activity centers around oral 
surgery, the service may be organized as 
a section of the surgery department co- 
equal with the other surgical specialties.’ 

In 1953, a joint meeting was held 
between the Council on Hospital Dental 
Service and the Joint Commission on 
Accreditation of Hospitals. It was the 
opinion of the conferees that dental pa- 
tients could be admitted to a surgical serv- 
ice by a member of the dental staff, 
provided this service is the responsibility 
of the chief of the surgery department. 
Furthermore, an adequate medical survey 
by a physician must be completed for each 
patient before dental surgery is performed. 

The following statement was issued 
by the Joint Commission on Accreditation 
of Hospitals in its bulletin of December 
1953: 


Depending upon the local situation and 
the qualifications of the individuals involved, 
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Contingent IID, Section 2, might be interpreted 
to mean that a “surgical service” may be the 
oral surgical service to which the members of 
the dental staff admit and discharge dental 
patients, provided that this service is the re- 
sponsibility of the Chief of the Department of 
Surgery and that Section 3 of the Standard is 
complied with actively.* 


The function of the dental service is 
controlled largely by the extent of services 


provided. However, these four main func- 
tions are essential: 


Administration: to conduct the affairs of 
the dental service in accordance with the estab- 
lished administrative procedures of the hos- 
pital. Advisory: to act, through customary 
channels in an advisory capacity on all prob- 
lems related to the dental health of the patient. 
Clinical: to render professional services to pa- 
tients in accordance with the concepts of mod- 
ern scientific dentistry and to evaluate these 
services periodically; to consult on dental mat- 
ters with the other services. Educational: to 
provide, where feasible, an educational program 
for dental interns, dental residents, dental hy- 
gienists, dental assistants, and nurses; to pro- 
vide training for junior staff members; to 
engage, when facilities permit, in teaching of 
graduate and postgraduate students who are 
preparing themselves for one of the specialties 


of dentistry.* 

Obstacles to hospital dental services 
are being removed. However, one problem 
of prime importance remains to be solved: 
the cost of dental services. The cost of 
maintaining adequate dental services is 
high. Initial installation of equipment and 
operational expenditures often prove to 
be too much of a burden on the overtaxed 
hospital budget. In one instance this cost 
was covered in part by an active auxiliary 
which collected both money and equip- 
ment from interested people of the com- 
munity.* Similar programs may be the so- 
lution for other hospitals; but these mat- 
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ters must be approached cautiously and 
soundly. 


w Dental Service of the 
Ohio Tuberculosis Hospital 


Since the Ohio Tuberculosis Hos- 
pital is concerned primarily with the 
chronically ill inpatient, the nature of the 
dental service must undergo some modifi- 
cation. The basic functions remain the 
same. We must have an able administra- 
tion, provide clinical services, give consul- 
tation service, and carry on an educational 
program. The service also must enter into 
the rehabilitation program for the pa- 
tient’s return home. 


ADMINISTRATION— | he Ohio Tuber- 
culosis Hospital dental service varies from 
the general hospital in that the service is 
an independent function responsible di- 
rectly to the hospital director. Since the 
primary cause for admission to this hos- 
pital is never for dental service, admissions 
or discharges are not made by the dental 
staff. The dental staff is small, consisting 
of a chief of dental service and a dental 
intern. Consultation privileges with the 
dental staff of University Hospital and 
the faculty of the College of Dentistry 
provide a complete coverage for each den- 


tal ‘specialty. 


apvisory—Advisory activity is car- 
ried on for those patients who wish to 
participate in the dental service. Because 
of the nature of the treatment for tuber- 
culosis, the dental staff may only suggest 
treatment procedures. The medical staff 
then determines if these procedures con- 
flict with the treatment planned for the 
patient. The final treatment plan is ap- 
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proved by the resident physician attending 
the patient. The medical staff asks for 
consultation with the dental staff in regard 
to pathologic conditions of the oral cavity. 


CLINICAL SERVICE—An aseptic clinic 
technic is used to prevent the spread of 
disease to the staff or to other patients. 
The clinic is equipped with a modern 
dental unit and x-ray machine, and there 
is an annual budget allowance for pur- 
chase of new equipment or replacement 
of expendable items. Auxiliary personnel 
are provided by the nursing department 
of the hospital. The head nurse of the 
clinical division assumes the responsibility 
for these employees. 

Weekly clinics include a diagnostic- 
admission clinic on Monday mornings, 
periodontic consultation clinic on Tuesday 
afternoons, and an oral surgery clinic on 
Friday mornings. Prosthodontic, ortho- 
dontic, oral pathology and _pedodontic 
consultations are conducted when specifi- 
cally indicated. 

The primary service rendered is 
periodontal management, since few of our 
patients enjoy good oral hygiene. This is 
probably a reflection of the economic 
strata afflicted with tuberculosis, rather 
than an indirect extension of disease to the 
oral structures. The next most active serv- 
ices are oral surgery and prosthodontics. 
However, when favorable prognosis can be 
assured, every effort is made for oral re- 
habilitation. A denture service is provided 
if the patient is edentulous. 


EDUCATION—Postgraduate basic 
science courses are required during the 
three school quarters academic year. One 
of the interesting and valuable applica- 
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tions of a hospital dental internship is the 
opportunity for postgraduate basic science 
study and research. Dental services de- 
velop in proportion to accomplishments in 
research. Staff personnel who use the hos- 
pitals as a center for professional activity 
should have a positive attitude toward 
postgraduate education and research. 

The Ohio Tuberculosis Hospital 
postgraduate program is integrated with 
the postgraduate division, College of 
Dentistry, Ohio State University. The 
dental intern is enrolled as a professional 
postgraduate student. The academic 
courses emphasized are head and neck 
anatomy, oral pathology, and seminar in 
dentistry. The dental intern attends a 
formal lecture series conducted by the de- 
partment of anatomy. A special problem in 
gross anatomy dissection of the head and 
neck is required for this course. 

The dental intern is enrolled for post- 
graduate credit in head and neck anatomy 
in the division of oral surgery. This course 
is for two hours a week for three school 
quarters. It includes weekly three-dimen- 
sional slides, gross dissections and sagittal 
sections, and written examinations. 

The intern attends postgraduate oral 
pathology courses for credit. This program 
presents advanced discussion of the clini- 
cal and histological characteristics of oral 
disease. Biopsy service specimens are re- 
viewed. The postgraduate faculty also pre- 
sents a weekly slide discussion and quiz 
session in oral and general pathology. 
These two sessions are augmented by pri- 
vate consultations with the oral patholo- 
gist of the College of Dentistry and chief 
of pathology for the Ohio Tuberculosis 
Hospital. 

Dental seminar covers a broad area 
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of dentistry and is attended four hours a 
month for three school quarters. The 
seminar program is augmented with litera- 
ture research at the University Health 
Center Library. Special fields of interest 
are investigated and papers are presented 
for review by the postgraduate faculty. 
Undergraduate students at the Col- 
lege of Dentistry are given practical clini- 
cal experience in aseptic technics at the 
Dental Clinic of the Ohio Tuberculosis 
Hospital. Under the supervision of the 
staff, each dental student is taught the hos- 
pital routine and gains confidence in the 
use of surgical, clean and sterile technics. 
The same program is presented to the 
senior class of dental hygienists. The hy- 
gienists also are encouraged to enter into 
the patient rehabilitation program con- 


ducted by the hospital. 


Summary 


1. With the increase of interest in 
hospital dental services, the dental pro- 
fession has established a logical and ac- 
ceptable standard of dental services. 
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2. The problems involved in this 
growth and development are being han- 
dled through areas of interprofessional 
cooperation consistent with the newer 
concepts of total treatment-planning for- 
the patient. 


3. The dental service of the Ohio 
Tuberculosis Hospital is designed to meet 
these requirements within the limitations 
of the institution’s facilities and needs. 


4. Clinical and basic science classes 
are utilized to broaden the educational 
aspects of the internship. 


Presented for credit in postgraduate dentistry, College of 
Beer. Ohio State University Health Center, Columbus, 

io 

*Former dental intern, Ohio Tuberculosis Hospital, Ohio 
State University Health Center. Presently, staff dentist, Toledo 
Dental Dispensary. 

a H. Dentistry in hospitals. Hospital 
31:36 May 1, 1957. 

Dental . Association, Council on Hospital 
Dental Service. Dental programs for hospitals, 1956. 

3. American Dental Association, Council on Hospital 
Dental Service. Report on conference between American n- 
tal Association and the Joint C on Acc of 
Hospitals. J.A.D.A. 48:314 ng gh 1954. 

4. Maffly, A. E., and Craig, R A. What’s keeping dentistry 
the general hospital? Modern Hospital 85:82 Oct. 


Age should not have its face lifted but it should rather teach the world to admire its wrinkles as 
the etchings of experience and the firm lines of character.—Ralph Barton Perry. 
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Influence of alphaprodine hydrochloride 


on intravenous barbiturate induction dosage 


@ Richard ]. DeLapa,* D.D.S., M.Sc., Tyndall AFB, Fla. 


Alphaprodine hydrochloride is a synthetic 
narcotic. An evaluation of its influence on 
intravenous barbiturate induction dosage was 
carried out. Sixty adult outpatients were used 
in this controlled study. The standard tech- 
nic of induction with thiopental sodium was 
used; the loss of eyelid reflex was considered 
as the induction point. The use of alphapro- 
dine hydrochloride reduced the dosage of 
induction thiopental sodium by nearly 40 
per cent as compared to the control group. 
It was shown to produce apnea in 43 per cent 
of the patients and also reduced respiratory 
rate in 80 per cent of the patients. No other 
undesirable side effects were noted. 


Alphaprodine hydrochloride is a synthetic 
narcotic. It has a rapid onset and a short 
duration of action with minimal side ef- 
fects. As such, it merits investigation for 
use as a premedication agent for outpa- 
tients receiving general anesthesia for 
oral surgical procedures. 

Alphaprodine has been described as 
resembling morphine sulfate in its ac- 
tion.’* It acts rapidly to relieve pain, and 
the duration of effect is shorter than that 
of other narcotics.** There are minimal 


side effects, but synergistic depression of 
the respiration has resulted when it has 
been used with barbiturates. The inci- 
dence of diaphoresis is observed more 
often and is more profuse than that found 
with meperidine.* The narcotic antago- 
nists are effective antidotes for respiratory 
arrest due to 


Method 


Sixty adult outpatients constituted 
the population of this study. The patients 
were not specially selected but presented 
themselves for various oral surgery pro- 
cedures to be performed under general 
anesthesia during the period of this in- 
vestigation. Half of the patients served as 
controls and the remaining 30 patients 
constituted the test group. The mean age 
of the patients in the control group was 
32 and in the test group it was 33. The 
mean weight of the patients in the con- 
trol group was 147 pounds and in the test 
group it was 141 pounds. There were 15 
females and 15 males in the control group, 
and 17 females and 13 males in the test 
group. No record was kept of the race of 
the patients. 

The blood pressure, pulse and res- 
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pirations were recorded before premedi- 
cation and induction and at the induction 
point. The control group received 0.4 mg. 
of atropine sulfate subcutaneously, and 
the test group received atropine sulfate 
0.4 mg. and alphaprodine hydrochloride 
(Nisentil) subcutaneously. Alphapro- 
dine hydrochloride 40 mg. was adminis- 
tered to patients with a body weight of 
110 pounds with an increase or decrease 
of 5 mg. of alphaprodine per 10 pound 
body weight change, with a maximum 
dose of 60 mg. The premedication was 
given approximately 45 minutes prior to 
induction. 

The standard technic of induction 
with thiopental sodium was used.'* The 
loss of eyelid reflex was considered as the 
induction point. 


Results 


The mean systolic blood pressure in 
millimeters of mercury for the control 
group was 121 before premedication, 
122 before induction and 112 at the in- 
duction point. The mean systolic blood 
pressure for the test group was 125 before 
premedication, 137 before induction and 
123 at the induction point. 

The mean diastolic blood pressure 
in millimeters of mercury for the control 
group was 77 before premedication, be- 
fore induction and at the induction point. 
The mean diastolic blood pressure in 
millimeters of mercury for the test group 
was 81 before premedication, 87 before 
induction and 79 at the induction point. 

The mean pulse rate per minute for 
the control group was 90 before premedi- 
cation, 88 before induction and 103 at the 
induction point. The mean pulse rate per 
minute in the test group was 86 before 
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predmedication and before induction and 
93 at the induction point. 

The mean respiratory rate per min- 
ute in the control group was 20 before 
premedication, 21 before induction and- 
21 at the induction point. The mean re- 
spiratory rate per minute in the test group 
was 19 before premedication, 16 before 
induction and 14 at the induction point. 
In the control group, one patient was 
apneic at the induction point, whereas in 
the test group 13 patients were apneic at 
the induction point. The maximum 
period of apnea was 90 seconds. The 
mean respiratory rate per minute at the 
induction point for the control group was 
based on 29 patients and for the test 
group it was based on 17 patients. 

The mean number of cubic centi- 
meters of induction thiopental sodium 
for the control group was 15.1 and for 
the test group it was 9.0. The minimal 
dose in cubic centimeters for the control 
group was 5 and for the test group it 
was 4. The maximum dose in cubic centi- 
meters for the control group was 30 and 
for the test group it was 16. 

No side effects such as nausea, vom- 
iting or diaphoresis occurred in the test 


group. 
Discussion 


The mean systolic blood pressure 
varied only slightly in both groups. How- 
ever, 7, or 23.3 per cent, of the patients 
in the test group had an increase in sys- 
tolic blood pressure of from 20 to 40 mm. 
of mercury after premedication (Table 
1). This was the opposite effect from 
what was expected. The cause was be- 
lieved to be the decrease in the respira- 
tory rate by the action of the narcotic, 
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Table 1 ¢ Changes in blood pressure in millimeters of mercury after pre- 
medication, by number and per cent of patients 


—llto | —Ilto 0 +lto | +11 to | +21 to | +31 to 
Group —20 —10 +10 +20 +30 +40 
No, No} % No, % No| % No, % |No.| % No. % 
Systolic 
Control 2 9 30 266. 


Diastolic 


Control 9 30 


6 20 


Test 


36.6 
6 20 


3 16.6 4 13.3 


3 
5 


which resulted in a moderate increase of 
carbon dioxide retention in the blood and 
which affected the vasomotor center, 
causing a general, moderate vascocon- 
striction. 

At the induction point 20, or 66.6 
per cent, of the patients in the control 
group and 24, or 80 per cent, of the pa- 
tients in the test group had a decrease in 
systolic blood pressure (Table 2). This 
decrease was supposedly caused by the 
depressant action of the barbiturate on 
the cardiovaseular system.™* 

There were no significant variations 
in the mean diastolic blood pressure in 
either the control or test group. No 
patient had an increase of diastolic blood 


patients 


Table 2 ¢ Changes in blood pressure in millimeters of mercury at induction point 
based on blood pressure after premedication, by number and per cent of 


pressure in millimeters of mercury of 
more than 30 or a decrease of more than 
20 after premedication, or an increase of 
more than 20 or a decrease of more than 
30 at the induction point (Tables 1 
and 2). 

Atropine sulfate is a parasympathetic 
blocking agent and should increase pulse 
rate by inhibition of the vagus nerve. 
Subcutaneous atropine sulfate 0.4 mg. did 
not increase the mean pulse rate in the 
control group before induction. When 
atropine sulfate and alphaprodine hydro- 
chloride were used subcutaneously, no 
increase in pulse rate was found in the 
test group before induction. However, the 
mean pulse rate in the control group at 


—3l to | —21to | to to 0 +lto | +11 to | +21 to 
Group —40 —20 —10 +10 +20 +30 
No.| % No.| No.| No.| % % No, % |No.| % |No.| % 
Systolic 
Control 6 20 Ws 2° 46 4 RS 


Test 


Diastolic 
Control 


Test 


4 13.3 


7 23.3 
9 30 


3.3 6 20 
66 1 33 
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Table 3 ¢ Changes in pulse rate per minute after premedication, by number and 


per cent of patients 


—21 to | —Ilto | —Ilto 0 +lto | +11 to | +21 to | +31 to 

Group —8 —20 —10 +10 +20 +30 +40 
No} No, No, % No, No, % No, |No.| % No, % 

Control 44 24:3 — — 3 26> 
Test 2 66 § 66 66 3 6.6 2° 46 


Table 4 ¢ Changes in pulse rate per minute at induction point, based on pulse rate after 
premedication, by number and per cent of patients 


—2lto | —llto | —Ito +1lto | +11 to | +21 to | +31 to | +41 to 

res —-w —20 —10 +10 +20 +30 +40 +50 
roup 

No.| % |No| % |No.| % |No| % |No| % |No.| % |No| % |No| % |No| % 

Test @ 199.4. 546 4.4383. 7 4 — 1 8 


Table 5 ¢ Changes in respiratory rate per minute after premedication, by 


number and per cent of patients 


—llto | —éto —l to 0 +1 to +6to | +11 to 

Group —15 —10 —§ +5 +10 +15 
No| % No, No, No, % No, % No, % |No.| % 

Control — oe § 166 14 446 7 233 3 10 1 3.3 
Test 2 66 4 33 W 66 6D 1 


induction point increased 15 beats per 
minute, and in the test group it increased 
7 beats per minute (Tables 3 and 4). 
This increase was associated with decrease 
in respiratory minute volume in 33 pa- 
tients, and apnea in 10 of these patients 
at induction point. It is probable that 
decreased circulating blood volume due 
to depression and muscular relaxation 
from thiopental sodium resulted in de- 
creased arterial blood oxygen saturation 
and decreased cardiac output. However, 
none of these were measured in this study. 


The mean respiratory rate per minute 
in the control group remained essentially 
unchanged. However, in the test group 
the mean respiratory rate per minute de- 
creased from 19 before premedication to 
16 before induction and to 14 at the in- 
duction point. This decrease was inter- 
preted to be due to the direct effect of 
the narcotic on the respiratory center. 
Also, 13 patients in the test group were 
apneic at the induction point whereas 
only one patient in the control group was 


so affected (Tables 5 and 6). This result 
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Table 6 ¢ Changes in respiratory rate per minute at induction point, based on 
respiratory rate per minute after premedication, by number and per cent of 


patients 
—11 to —é6to —l to ; +1 to +6 to +11 to 
Agnes. | —10 +5 +10 +15 
roup 
No, % No, %, No, % |No| % No No| |No| % No, %, 


Table 7 ¢ Cubic centimeters of induction thiopental sodium, 
by number and per cent of patients 


lto 5 6to 10 | 11 to 15 | 16 to 20 | 21 to 25 | 26 to 30 

Group cc. cc. et. cc. ce. cc. 
No.| % No, %Y% % No, % No No} 
Test 2 6.6 21 70 6 20 1 333 ee eo el 


substantiated previous work which showed 
that alphaprodine used in conjunction 
with a barbiturate produced synergistic 
depression of respiration. It is concluded 
from this result that when alphaprodine 
and a barbiturate are used together for 
premedication, careful observation of the 
patient's respiratory tidal volume and re- 
spiratory rate is mandatory. 

The number of cubic centimeters of 
induction thiopental sodium was 39.9 per 
cent lower in the test group than in the 
control group (Table 7). This difference 
was interpreted to be due to depression 
of cerebral cortex and medulla by alpha- 
prodine, reducing the amount of barbitu- 
rate required. 


@ Conclusions 


1. The use of alphaprodine hydro- 
chloride reduced the dosage of induction 


thiopental sodium by 39.9 per cent as 
compared to the control group. 

2. Alphaprodine hydrochloride used 
as premedication with thiopental sodium 
induction produced apnea in 43.3 per 
cent of the patients and reduced the re- 
spiratory rate in 80 per cent of the pa- 
tients. 

3. Alphaprodine produced no side 
effects of nausea, vomiting or diaphoresis 
in 30 patients. 

4. No significant changes in blood 
pressure or pulse rate resulted from the 
use of alphaprodine. 


The opinions or assertions contained aonie are those of 
the author and © or as 
reflecting the view of the Department of én Air Ferce or 
the Air Service at large. 

Thesis age 5° in partial fulfillment of the 
for a degree of Master of 
State University. 

The Nisentil used in this study was furnished through the 
courtesy of Hoffmann-La Reche, Inc. 

*Formerly, resident in oral surg Ohio State University; 
<a Captain, Dental Corps, U. S . Air Force, Tyndall 
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@ Race For SurvivAL 


Man in his arrogance may boast that the battle is to the strong, that pity and affection are 
signs of weakness. . . . Man, in the achievement of a unique gift—a thinking brain capable of 
weighing stars or atoms—cannot grow that brain in the nine months before birth. It is, however, 
a peculiarly Plastic brain, intended to receive impressions from the social world around it. Instinct, 
unlike the case in the world of animals, is here reduced to a minimum. This brain must grow 
and learn, be able to profit by experience . . . 

Is the price of acquiring brains, brains to look before and after in the universe, only to mean 
subservience to man after escaping subservience to nature . . . ? Is it to mean acquiescence in 
the plans of those clever intellects who talk glibly of psychological “break-throughs” and the 
subliminal control of nations? Is it for this that men have labored up the dark pathway behind 
us and died often and blindly for some vision they could scarcely see? A society has an image of 
itself, its way of life. This image is a wavering, composite picture reflected from millions of minds. 
If the image is largely compounded of the events of the present; if tradition is weak, the past 
forgotten, that image can alter by subtle degrees. . . . The humane tradition—arts, letters, phil- 
osophy, the social sciences—threatens to be ignored as unrealistic in what has become a techno- 
logical race for survival .. . 

Man, unlike the animal, is aware of the nature of his society. His conscious image of it is 
tremendously important in shaping what it will become. . . . Man, whether he engages in war 
or not, is in a pyramiding technological society whose values are largely directed outward upon 
things. The important fact in such a material age is that we do not abandon or forget that man 
has always sought to transcend himself spiritually, and that this is part of his strange heritage. It 
is a heritage which must be preserved in our schools and churches, for in a society without deep 
historical memory, the future ceases to exist and the present becomes a meaningless cacophony. 
A future worth contemplating will not be achieved solely by flights to the far side of the moon. 
It will not be found in space. It will be achieved, if it is achieved at all, only in our individual 
hearts. This is the choice that has been presented man, as a free agent, as one who can look before 
and after.—L. Eiseley, An Evolutionist Looks at Modern Man. The Saturday Evening Post, April 
26, 1959. 


iy 
Ag 
Z 
a 
\ 
\ 


VOLUME 18 * MARCH 1960 + NUMBER 2 


REPORTS 


Sarcoidosis lesions primary in the oral cavity: 


report of a case 


@ Steve Kolas,* D.D.S., M.Sc., and William C. Roche,t D.D.S., 


Columbus, Ohio 


Skin lesions of sarcoidosis were first described 
by Hutchinson in 1795. Microscopic descrip- 
tions by Boeck in 1899 employed the use of 
the term, sarcoid (fleshlike). Schaumann! 
(1914) was first to point out the systemic 
character of sarcoidosis. It has been variously 
called lymphogranulomatosis, uveoparotid fever 
and Heerfordt’s disease.2>? These terms serve 
to show the variable clinical features and course 
of this disease, This disturbance is ordinarily 
a chronic benign systemic granulomatous dis- 
ease (involving chiefly lymphoid and lung 
tissue).4 On rare occasions the oral structures 
may be the only region affected. There is a 
paucity of reports of oral findings in the litera- 
ture.5 This report is concerned with a case of 
sarcoidosis in which lesions were evident only 
in the oral cavity. 


HIstoRY—A 15 year old white boy was ad- 
mitted on medical service at University Hos- 
pital, Ohio State University. He had a history 
of diabetes mellitus of nine years’ duration. He 
had had several teeth removed within the past 
six months. Three weeks prior to admission 
the patient had noticed a “lump” near the 
fundus of the socket of the right maxillary 
central incisor. A few days later he noticed 
“lumps” developing above the apex of the left 
maxillary central incisor, in the left mandibular 


buccal shelf region, and in the right cheek be- . 


low the level of the parotid duct against the 
anterior margin of the masseter muscle. 


PHYSICAL EXAMINATION— The patient was 
an apparently healthy, well developed boy. 
The oral nodular masses were visible and 
palpable. The overlying mucosa was of normal 
color and nontender. 


LABORATORY DATA—The laboratory data 
was as follows: “Hemoglobin 14.6 Gm. per 
each 100 cc., hematocrit 46 per cent, white 
blood cells 7,750 with neutrophils 44 per cent, 
lymphocytes 50 per cent, eosinophils 5 per 
cent, monocytes | per cent. Sedimentation 
rate was 10 mm. per hour. Fasting blood sugar 
165 mg. on one occasion and 263 mg. per each 
100 cc. on another. Blood-urea-nitrogen 14 mg. 
per each 100 cc., inorganic phosphorus, 5.9 per 
cent mg., alkaline phosphatase 18.2, total 
cholesterol 178, cholesterols esters 76 per cent, 
total protein 6.1 cm. per each 100 cc., with 
albumin 4.1, globulin 2, calcium 10 mg. per 
each 100 cc. Urinalysis reported a specific 
gravity of 1.030, pH 5, sugar 3 plus with oc- 
casional white blood cells per high powered 
field. The stools were negative for occult blood.” 


ROENTGENOGRAPHIC EXAMINATION—Com- 
plete oral roentgenograms revealed multiple 
carious lesions involving most of the remain- 


= 
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Fig. 1—View showing multiple, discrete, well 


circumscribed areas of granulomatous reaction 


ing teeth and slight periodontal alveolar bone 
loss. There was no evidence of bone rarefac- 
tion in association with the nodular masses. 


Chest and skull films showed no pathosis. 


HOSPITAL COURSE AND TREATMENT— 
Upon admission, the patient was fed a diabetic 
diet. The urine was checked for sugar and 
acetone before meals and at bedtime. Insulin 
was given every morning before breakfast. 


OPERATION—During general anesthesia, a 
tissue specimen was removed intraorally from 


each of the four nodules for biopsy. 


POSTOPERATIVE CouRSE—The oral opera- 
tive sites had moderate edema. Healing was 
uncomplicated. For seven days postoperatively 
the fasting blood sugar followed a hectic course, 
varying between 300 and 339 mg. per each 
100 cc. Insulin dosage was readjusted. The pa- 
tient was discharged from the hospital on the 
twelfth hospital day with stable vital signs. 


HISTOPATHOLOGIC REPORT—Report of the 
examination of intraoral nodular masses was as 
follows: 


“1. Excised tissue from right cheek: fatty 
areolar tissue with focal noncaseating granu- 
lomas (Boeck’s sarcoid). 


“2. Excised tissue designated labial vesti- 
bule: noncaseating granulomatous inflamma- 
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tion in reactive fibrous tissue and muscle 
(Boeck’s sarcoid). 

“3. Excised tissue designated labial vesti- 
bule: noncaseating granulomatous inflamma- 
tion infiltrating voluntary muscle (Boeck’s sar- 
coid). 

“4. Excised tissue designated left buccal 
vestibule: noncaseating granulomatous inflam- 
mation in voluntary muscle and fat (Boeck’s 
sarcoid). 

“The diagnosis is Boeck’s sarcoid. 

“Comment—The histologic structure of 
these multiple biopsies is characteristic of the 
nodular granulomas which do not show evident 
caseation and which are designated Boeck’s 
sarcoid. One of the biopsy specimens does show 
an area of central necrosis but this has more the 
appearance of an ischemic phenomenon than 
of an intrinsic necrotizing tendency within the 
granulomatous lesion.” 

The patient was readmitted to University 
Hospital and complete surgical excision of the 
nodular masses was done. These masses were 
fairly well circumscribed and rather easily 
separaicd iom the surrounding normal tissue. 
All but four ot che remaining teeth were re- 
moved and the oral tissues were prepared for 
prosthetic appliances. The patient was given 
antibiotic therapy. Postoperative healing was 
uneventful. 


Discussion—Sarcoidosis is ordinarily a 
chronic granulomatous systemic disease (Fig. 
1) characterized by tubercle-like lesions com- 
prised of epithelioid and giant type cells.!:4 
Usually no caseation is evident. Protean clinical 
manifestations are seen; some persons are af- 
fected severely and others slightly. Usually the 
disease follows a benign, prolonged irregular 
course with frequent spontaneous remissions. 
A rapid downhill course leading to death is un- 
common. When death does occur it is usually 
the result of associated intercurrent infection 
or chronic cor pulmonale caused by diffuse 
lung fibrosis. The variable clinical picture of 
this disease is influenced by the severity of the 
granulomatous reaction, the extent of involve- 
ment of the part or parts affected and secondary 
complications. 
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This uncommon disease is seen in prac- 
tically any age group but most frequently in 
the third and fourth decades. It occurs twice 
as frequently in men as in women and more 
often in Negroes than in whites. 

Although any organ may be affected, 
lymphoid tissue seems particularly prone to in- 
volvement. Lung tissue, skin, mucosa, bones, 
eyes, liver, spleen and parotid glands frequently 
are involved. 

Skin and mucous membrane lesions are 
encountered in approximately one half of the 
patients. The clinical appearance of cutaneous 
lesions varies. Some are discrete subcutaneous 
nodules, others are slightly elevated erythema- 
tous to violaceous plaques. Some may be red 
flat scaly lesions.?;* Oral lesions are reported 
in a scant number of cases.> The lesions de- 
scribed involving the oral mucosa are reported 
as vesicular or bleblike in nature, containing a 
clear yellow 

Involvement of the parotid glands may re- 
sult in facial swelling and asymmetry. Salivary 
flow may be diminished. As the uveal tracts 
of the eye become inflamed, visual impairment 
ensues. The combined parotid gland and eye 
involvement constitutes uveoparotitis.!_ Roent- 
genograms, particularly of the phalanges of the 
hands and feet, may show discrete or diffuse 
rarefactions. The discrete entities are ovoid and 


punched-out areas. The diffuse rarefactions 


may present a reticular pattern. Sometimes the 
mandible may be perceptibly involved. 

Blood studies may show a considerable 
elevation of gamma globulin. With hyper- 
globulinemia slight to moderate elevations of 
monocytes, eosinophils, sedimentation rate, 
serum calcium and alkaline phosphatase may 
occur. Slight microcytic anemia and leukopenia 
may be observed. 

Summation of the clinical findings that 
are more consistently seen in sarcoidosis in- 
clude: (1) discrete and disseminated skin 
lesions; (2) hyperglobulinemia, (3) uveoparo- 
titis and (4) bone involvement, particularly of 
the bones of the hands and feet, roentgeno- 
graphically seen as variable rarefactions. In the 
patient concerned in this report, only oral sub- 
mucosal discrete nodular masses were found. 

The characteristic microscopic lesion of 
sarcoidosis is described as a noncaseating 
“tubercle.” The usual granulomatous tubercle 
is a discrete, well circumscribed reaction fre- 
quently outlined by a fibrous margin (Fig. 2, 
left). Cell types characteristically observed are 
epithelioid cells and giant cells of the foreign 
body and Langhans’ type (Fig. 2, right). Oc- 
casional lymphocytes and neutrophils may be 
evident. Reticulin fibers remain intact and do 
not undergo the degeneration and fragmenta- 
tion seen in caseous necrosis. Ordinarily the 
tissues between the various aggregates of 


Fig. 2—Left: Photomicrograph showing singular “tubercle” with characteristic epithelioid and giant cell 
type cells and some lymphocytes. Note lack of caseation. Fibrillar components appear intact. Right: ; 
Epithelioid and giant cells of both foreign body and Langhans’ type 5 
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granulomatous reaction appear uninvolved. 
The giant cells seen in the tubercle may con- 
tain inclusion bodies described as (1) asteroid 
or (2) laminated ovoid Schaumann’s bodies. 
However, these are nonspecific inclusions and 
are not pathognomonic of sarcoidosis.* 

The etiology of sarcoidosis is unknown. 
The claim that it is an “atypical variant” of 
tuberculosis is not proved. Unequivocal demon- 
stration and isolation of the characteristic acid- 
fast tubercle bacillus and the successful animal 
inoculation with it is yet to be shown.* 

Although caseation is not a usual observa- 
tion in sarcoidosis, some observers claim that 
caseation may occur occasionally. Therefore, 
when in noncaseating sarcoidosis occasional 
central necrosis is evident, possible concomitant 
tuberculosis must be ruled out. It is well estab- 
lished that the tuberculin skin test is not posi- 
tive in persons currently having sarcoidosis and 
tuberculosis.* Such a negative result is evaluated 
by some as a hint of anergy. The suggestion 
has been made that sarcoidosis may be a variant 
of other granulomatous diseases such as leprosy, 
syphilis, brucellosis or some form of mycosis. 
Again, no proof is available. Some investigators 
point to the elevated plasma gamma globulin 
level as an indication of hypersensitivity toward 


@ Quackery Nutrition 


an unknown allergen.':* Here, too, no proof is 


available. The etiology is still unknown. 


SUuMMARY—A patient was seen with 
multiple nodular oral mucosal masses (Boeck’s 
sarcoid). These masses presented no obvious 
clinical diagnostic characteristics. 

Periodic follow-up should be maintained in 
such cases to determine if extraoral extension 
of the disease occurs. Consultation and coopera- 
tion with the medical service should be utilized. 


The opinions or assertions contained in this article are 
those of the author and are not to be construed as official 
or as reflecting the view of the Department of the Air Force 
or the air service at large. 

*Formerly fellow in oral surgery, University Hospital, ate 
State University Health Center. At present, associate 
and chairman, department of oral pathology, College of ten. 
tistry, Ohio State University. 

+Captain, U. S. Air Force (D.C.). Assigned as resident in 
oral surgery, University Hospital, Ohio State University 
Health Center. 

1. Anderson, W. A >. Sena of pathology, ed. 2. St. 
Louis, C. V. Mosby 

2. Cheraskin, E., vet ad L. L. Dynamics of oral 
diagnosis. Chicago, Book 1956 

3. Shafer, W. G.; e, and in 2 . M. Text- 
of oral W. B. Saunders Co., 

4. Robbins, S. L. Textbook of pathology. Philadelphia, 
W. B. Saunders Co., 1957. 

5. Covel, E. Boeck’s sarcoid of mucous membrane; report 
< case. Oral Surg., Oral Med. & Oral Path. 7:1242 Nov. 
1954. 


The most widespread quackery in the United States today is in the field of nutrition. The American 
Medical Association says it is costing some ten million Americans 500 million dollars each year. 
This racket is based on misstatement of the facts of the science of nutrition. More people seem to 
believe more bunk about food and nutrition than about any other single topic in the health field— 
and perhaps any other field. . . . Food faddism today has aspects of an organized movement that 
is self-supporting and actively seeking new converts. . . . An especially disturbing feature of food 
faddism is persistent emphasis on the theme that the American food supply, unmatched in quality 
throughout the world, is deficient, over-processed, or poisoned by fertilizers, pesticides, and food 
additives. There are indeed serious new problems of food protection brought about by changing 
technology that are under constant study, but nothing to warrant the grossly irresponsible and 
inaccurate statements which have appeared in some faddist books and sensational magazines.— 


Wallace F. Janssen, Quackery and the News. Pub. Health Rep. 74:635 July 1959. 
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Dentigerous cyst with ameloblastomatous change. 


report of case 


@ Donald L. Wilson,* D.D.S., M.Sc., Massillon, Ohio, 
and William C. Roche,t D.D.S., Columbus, Ohio 


This case report emphasizes the importance of 
histological examination of all surgical speci- 
mens. The preoperative diagnosis in this in- 
stance was dentigerous cyst of the mandibular 
third molar region on the right side. The surgi- 
cal specimen on microscopic examination proved 
to be a dentigerous cyst which contained amelo- 
blastomatous tissue. 


REPORT OF CASE—The patient, a 16 year 
old girl, was first seen in the orthodontic clinic, 
College of Dentistry, Ohio State University. 
Routine full mouth roentgenograms revealed a 
radiolucency enclosing an unerupted mandibular 
right third molar (Fig. 1). There was no other 


evidence of a pathologic condition in the man- 
dible or maxilla. The patient was admitted to 
the oral surgery service, University Hospital, 
Ohio State University Health Center. Physical 
examination and laboratory findings were with- 
in normal limits. 

While the patient was under general anes- 
thesia, the cyst was enucleated and both 
mandibular right and left third molars were 
removed. The soft tissue surgical specimen 
resembled a dentigerous cyst. However, on 
microscopic examination the specimen was 
found to contain ameloblastomatous tissue (Fig. 
2). The postoperative hospital course was un- 
eventful, and the patient was discharged 36 


Fig. 1—Preoperative views 
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Fig. 3—Views 12 months postoperatively 


hours after the surgical procedure. Roentgeno- 
grams taken 4 and 12 months postoperatively 
revealed normal bone architecture without re- 
currence of the tumor (Fig. 3). 


MICROSCOPIC DESCRIPTION—The surgical 
specimen consisted of a cystic mass which con- 
tained epithelial cells arranged in solid nests 
and cords within the fibrous wall. Ameloblastic 
type cells and stellate reticulum also were seen. 


piscussion—Cahn,! in 1933, reported a 
case of ameloblastoma originating in the wall 
of a dentigerous cyst, and other cases have 
subsequently been recognized as developing in 


this fashion.2 This case is being reported to 
re-emphasize the dangerous potential of den- 
tigerous cysts and the need for microscopic 
examination of all surgical specimens.—845 


Eighth Street N.E. 


The opinions or assertions contained herein are those of the 
author and are not to be construed as official or as reflecting 
the view of the Department of the Air Force or the Air Service 
at large. 

*Formerly, resident in oral surgery, Ohio State University. 

Captain, Dental Corps, U. S. Air Force. Assigned as resi- 
dent in oral surgery, University Hospital, Ohio State Uni- 
versity Health Center. 

1. Cahn, L. R. Dentigerous cyst is a potential adamantinoma. 
D. Cosmos 75:889 Sept. 1933. 

2. Shafer, W.G.; Hine, M. K., and Levy, B. M. Textbook 
of oral pathology. Philadelphia, W. B. Saunders Co., 1958. 


ny Fig. 2—Biopsy specimen. Left: Ameloblastomatous tissue. Right: Enlargement of view at left 
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Ameloblastofibroma of the mandible: 


report of a case 


@ Bernard S. Snyder,* D.D.S., M.Sc., and Steve Kolas,t D.D.S., M.Sc., 


Columbus, Ohio 


Tumors of odontogenic origin are perplexingly 
diverse in nature, and are of particular interest 
to the oral surgeon. These neoplasms may arise 
from ectodermal or from mesodermal odonto- 
genic tissues or concomitantly from both. 

The ameloblastoma is deservedly the most 
notorious of the group and has its own variable 
character. When both ameloblastic and fibro- 
genic neoplastic proliferation occurs in a single 
lesion a mixed odontogenic tumor results. An 
example of the latter type is an ameloblasto- 
fibroma. 


History—An 11 year old girl had had a 
noticeable swelling of the left side of her face 
and cheek for approximately one year. During 
roentgenographic examination, her dentist dis- 
covered a large area of radiolucency in the left 
mandibular molar region, whereupon he pro- 
ceeded to remove several carious teeth from the 
involved region. He then referred the patient 
to the division of oral surgery, College of Den- 
tistry, Ohio State University. She was admitted 
to the oral surgery service at the University 
Hospital on October 25, 1955. 


PHYSICAL EXAMINATION—The patient was 
a thin, malnourished, white girl with a large 
swelling of the left side of her face. The en- 
largement was nontender and there was no 
associated lymphadenopathy. Intraoral exami- 
nation disclosed recent extraction wounds in 


the left mandibular molar region and expansion 
of the body of the mandible. 

Results of laboratory studies were within 
normal limits. 


ROENTGENOGRAPHIC EXAMINATION—Roent- 
genographic examination disclosed a large, uni- 
locular, cystic type radiolucent lesion of the left 
side of the mandible involving the body and 
ascending ramus with expansion of the cortical 
plate (Fig. 1). Two molar teeth crowns were 
observed lying near the inferior border of the 
mandible and seemingly were contained within 
the radiolucent region. Tentative clinical im- 
pressions were (1) dentigerous cyst or (2) 
ameloblastoma. 


OPERATION— Under general anesthesia, an 
incision was made along the crest of the man- 
dibular ridge which extended from the coronoid 
process downward and forward around the 
necks of the anterior teeth. A+ mucoperiosteal 
flap was reflected buccally exposing the 
thinned-out mandibular bone. A window ap- 
proximately 3 cm. by 2 cm. was cut in the 
superior aspect of the mandible and a solid 
fibrous, gritty mass was visualized. A large 
triangular piece of this mass was removed and 
sent to the pathology laboratory for frozen 
section examination. The tentative diagnosis 
was “odontogenic fibroma with no malignant 
tendencies.” The tumor mass, therefore, was 
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Fig. 1—Left: Preoperative left lateral view of jaw demonstrating expanding radiolucent lesion and displaced 


teeth. Right: Preoperative posteroanterior view of ameloblastoma of mandible 


enucleated from the surrounding bone. It was 
removed cleanly and left a smooth surface of 
the mandible surrounding the cavity. There 
was no evidence that the tumor had invaded 
the soft tissue or surrounding bony tissue. The 
two embedded teeth which had been pushed 
aside by the tumor mass were removed from 
the cavity and the edges of the bone and soft 
tissue were trimmed and smoothed. The cavity 
was partially packed with Gelfoam and 
saturated with 1,000,000 units of penicillin. 
The superior aspect of the cavity was packed 
with iodoform gauze and one end was left 
extending through the mucosa. The muco- 
periosteal flap was repositioned and sutured 
tightly with no. 000 silk. In order to stabilize 


Fig. 2—Intraoral view taken 1% years after opera- 
tion showing healed alveolar ridge 


the mandible and reduce the possibility of a 
fractured jaw, Ivy loops were placed in each 
quadrant of the mouth. The jaw was then im- 
mobilized by means of intermaxillary elastic 
traction. Blood loss was 400 cc. and the patient 
received 500 cc. of whole blood during the 
procedure. 


HISTOPATHOLOGICAL sTUDY—Examination 
of hematoxylin and eosin stained tissue sections 
and consultation with the oral pathology staff 
indicated that more odontogenic epithelium 
was present than had been thought after view- 
ing the frozen sections. The report of tissue 
analysis was as follows: 

“This specimen is a large mass of soft 
tissue comprised chiefly of a young type con- 
nective tissue. It is moderately collagenic and 
shows an abundance of stellate type cells. This 
primitive appearing mass is slightly vascular. 
It is transversed in some areas by long, slender 
cords of epithelium whereas other portions ex- 
hibit nests or islands of epithelial cells. Further- 
more, epithelial structures are seen that appear 
as enamel organs lined by ameloblastic type 
cells and reflect a central area comparable to a 
stellate reticulum. This is a graphic picture 
showing a mixed neoplastic proliferation of 
odontogenic epithelial and connective tissues. 
Diagnosis is ameloblastofibroma.” 

The patient was returned to the operat- 
ing room for further biopsy of surrounding 
bone and removal of teeth adjacent to the 
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SNYDER—KOLAS: AMELOBLASTOFIBROMA OF THE MANDIBLE 


Fig. 3—Photomicrograph showing odontogenic 
epithelium and connective tissue components of 
tumor 


tumor region. The report of microscopic analy- 
sis of the specimen taken at this procedure 
indicated that no additional tumor tissue was 
evident. 


POSTOPERATIVE COURSE—I he wound was 
irrigated and dressings changed at 48 hour 
intervals. The patient was discharged from 
the hospital 11 days after the second operative 
procedure. Approximately one half of the bony 
cavity was filled with healthy granulation tissue 
at this time. The intermaxillary wiring and 
Ivy loops were removed prior to her discharge. 
The patient was followed in the out-patient 
department and tumor clinic and seen at in- 
creasingly longer intervals. The cavity gradually 
filled completely and the bony ridge returned 
to a normal shape (Fig. 2). Roentgenograms 
taken February 18, 1957, showed complete 
bony regeneration (Fig. 3,4). The face of the 
patient was bilaterally symmetrical. The pa- 
tient continues to be followed at semiannual 
intervals. The clinical and roentgenographic 
examinations show no evidence of recurrence 
of the disease. 


DIscussion—The ameloblastofibroma _ is 
considered a mixed soft odontogenic tumor.!* 
Both germ layers (epithelial and mesenchymal) 
of the odontogenic apparatus participate in the 
neoplastic growth.! It is a benign, slow growing 


lesion which enlarges by expansion and is not. 


particularly prone to local infiltration. Being a 
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central lesion (that is, in bone), its expansive 
growth causes bone rarefaction. Roentgeno- 
graphically, the rarefaction is usually seen as a 
unilocular cystic radiolucency with a regular 
margin. However, multilocular patterns com- 
parable to those of the simple (that is, solid or 
cystic type) ameloblastoma may be seen. 
Grossly, the ameloblastofibroma usually is firm, 
rather well circumscribed and tends to separate 
readily from bone. Microscopically, both the 
epithelium and connective tissue are seen to 
be engaged in neoplastic growth. The connec- 
tive tissue element, appearing much like the 
primitive dental papillae, is the predominant 
tissue. It is quite cellular with stellate type 
fibroblasts. The collagen content is variable and 
vascularity is slight. The epithelial component 
is somewhat less than that usually seen in the 
simple ameloblastoma. Nevertheless, it is 
widely dispersed in varying amounts through- 
out the tumor. The epithelium may be seen in 
strands or cords reminiscent of the dental 
lamina. Enamel organ-like structures with 
ameloblastic type cells may be seen too. Active 
epithelial infiltration of the adjacent bone is 
not characteristic. 

It has been suggested that the ameloblasto- 
fibroma be classed as a distinct and separate 
entity from the simple ameloblastoma.* The 
following factors support this contention: 

1. Although ameloblastomatous in na- 
ture, the ameloblastofibroma is considered a 
mixed odontogenic tumor.! 


Fig. 4—Left lateral view taken February 18, 1957 
(1% years postoperatively) showing regeneration 
of bone and return of mandible to normal contour 
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2. It occurs in somewhat younger pa- 
tients, the average age being approximately 17 
years, whereas for the simple ameloblastoma 
the average age of patients is about 38.23 

3. It reputedly grows more slowly and is 
not prone to local trabecular infiltration as is 
the simple ameloblastoma.* 
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SUMMARY—An ameloblastofibroma was re- 
moved from the left side of the mandible of an 
11 year old girl. No recurrence of the tumor 
has been evident after surgery. The clinical 
aspect, gross and histologic features and classifi- 
cation of the tumor are discussed as well as the 
prognosis and suggested treatment. 


4. It is not as persistent nor as likely to 
recur after conservative removal (enucleation).* 

The ameloblastofibroma deservedly should *Formerly resident in oral surgery, University Hospital, 
be treated as a distinct and separate entity. The prlesor 
mere use of the term “ameloblastoma” does not ea Member of active staff in oral surgery, University 


Hospital. 
extend authority to the surgeon to perform +Formerly fellow in oral surgery, University Hospital, Ohio 


i ‘ ae State University Health C . At t, iate fes- 
radical resection. Although it is generally true sor and chairman, oral pathology department, College of Den. 
that the simple ameloblastoma is rather fre- State University. 

. ‘ rnier, J. L. Management of oral disease. St. Louis, 
quently aggressively treated, each problem C. V. Mosby Co., 1955. 
should be handled according to the dictates of p 
the case. 3. Small, I. A., and Waldron, C. A. Ameloblastomas of 
Oral Surg., Oral Med. & Oral Path. 8:281 March 
The prognosis for an ameloblastofibroma is 
Shafer, W. G.; ond Lev: M. A text- 
treated the child cited in this report by hemi- 1958. 


5. Robinson, H. B. G. Ameloblastoma: a survey of 379 


mandibulectomy would have been a tragedy. cases from the literature. Arch. Path. 23:831 June 1937. 


@ SPEAKERS AND AUDIENCE 


Most listeners to papers read at professional meetings remember only from one-sixth to one-fourth 
of what the essayist wants to communicate. This was established by a serial investigation of verbal 
communication, made at the University of Minnesota. 

Most essayists speak too slowly, giving their hearers’ minds a chance to wander. By the time 
the essayist finished speaking, the average listener will remember only half of what he had said. 
Of the remaining half, the listener will forget from one-third to one-half within the next eight 
hours. 

This is because most professional men can absorb scientific information much faster than the 
average speaker, with his 125 words per minute speech, is able to say. The listener's attention is, 
therefore, permitted to wander away from the subject as well as from the speaker. 

Because it is difficult to change the speaker’s habits and delivery, listeners should practice 
the following rules to retain more of what they hear: (1) they should watch the speaker's facial 
expressions and gestures; (2) they should listen closely for changes in his tone of voice; (3) they 
should attempt to insert the hidden meanings behind his words; (4) they should go back over the 
points the speaker already has made; (5) they should try to anticipate the conclusions he will 
make, and (6) they should try to determine whether his arguments and conclusions are based on 
solid facts and are logically constructed.—Ralph G. Nichols. Science Digest 45:21 May 1959. 
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Research as part of graduate training 


THE ROLE OF RESEARCH in oral surgery is vitally important; not only is it important in 
the discovery and development of drugs and technics which immediately benefit man— 
basic as that role is—but it is equally important in the graduate education of the oral 
surgery trainee. 

Only through the appreciation of the principles of research can a proper discipline 
of mind be developed by the aspirant. The stern reality of facts and statistics when com- 
bined with the dreams of surgical conquest produce in the trainee an effect of prime 
importance not only to the development of his operative skill but to the development of 
mature judgment in evaluating the oral surgical literature. 

It has been said that no active, well-trained practitioner of the healing arts ever 
ceases to indulge in some form of clinical research. This is as it should be, for clinical 
experience: is the stimulant that brings out the need for scientific advancement. When 
the time arrives in which oral surgeons will receive, as part of their graduate training, 
a basic, even though a brief, grounding in research, another great step will have been 
taken in the development of a properly educated practitioner of oral surgery. Such an 
individual, throughout his professional life, will not only continue to engage in well 
conceived clinical research but he will be a more stable and better informed represent- 
ative of the profession—one who will be infinitely more able to contribute to the health 
of those who are dependent on his care.—Fred A. Henny. 
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@ THe ManaceMeEnT oF Orat Disgase. By 
Joseph L. Bernier, D.D.S., M.S., F.D.S., 
R.C.S. CEng.) Second edition. 875 pages with 
1031 illustrations. Index. $15. St. Louis, Mo., 
The C. V. Mosby Co., 1959. 


Just four short years has produced the second 
edition of Colonel Bernier’s excellent textbook 
on oral diseases. This certainly attests to the 
need for, and welcome reception given to, the 
first edition by the dental and medical profes- 
sions. 

The layout of the second edition is exactly 
the same as the first, carrying the reader through 
22 comprehensive chapters covering about all 
of the known diseases of the mouth and jaws. 
The text material remains essentially un- 
changed. The subjects are discussed from the 
etiological, clinical, and histopathological stand- 
point. 

The new outstanding features of the sec- 
ond edition include: the two years’ investigation 
at the Armed Forces Institute of Pathology 
into the pulpal changes related to high speed 
instrumentation; the etiology of lymphoid 
lesions of the salivary glands; the latest infor- 
mation on the pathology of caries and perio- 
dontal diseases, and finally the latest concepts 
in the treatment and management of oral 
diseases. 

This edition, like the first, is abundantly 
supplied with many old and some new illustra- 
tions. Particularly impressive are the repro- 
ductions of the roentgenograms and micro- 
photographs. Each chapter has an extensive 
bibliography affording almost unlimited refer- 
ence material to any oral condition. 

This edition is highly recommended to all 
professional persons and students undertaking 
care and study of oral diseases. However, ex- 
cept for institutional libraries, it is questionable 
whether the advances made from 1955 are 
sufficient for an individual to need to possess 
both editions.—Richard C. Baumbach. 
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@ A Manuat oF ANAESTHETIC TECHNIQUES 
By William J. Pryor. Second edition. 228 pages 
with 75 illustrations. Index and references. $7. 
Baltimore, The Williams & Wilkins Co., 1959. 


This edition is a rather complete revision of the 
first. The chapter on ether has been brought 
up to date and one on local analgesia added. 

It is a useful text for those students who 
are starting their training, and for a quick refer- 
ence source of practical technics. It does not 
discuss theory or physiology of anesthesia. 

There is an outstanding chapter on equip- 
ment which shows in picture form, with text, 
all of the everyday armamentarium of the anes- 
thetist. Another chapter which deserves special 
mention is the one entitled “Mechanical and 
Physiological Aspects of Anaesthesia.” In this 
chapter the reader will find a very practical 
description and explanation of the physics of 
anesthesia and anesthetic equipment. 

Of special interest to oral surgeons and 
general practitioners of dentistry is a chapter on 
dental anesthesia. This is a thorough and in- 
formative description. 

On page 89, under the description of con- 
trolled respiration, there is a picture showing 
the anesthetist several feet away from the pa- 
tient with the rebreathing bag resting in his 
lap. This technic leaves much to be desired in- 
asmuch as the anesthetist is not within reach 
of the patient’s pulse. Most anesthesiologists 
will agree that a pulse should be felt or heard 
(by stethoscope or cardiac monitor) at all times, 
because the heart can cease before respirations. 
With the anesthetist in the position shown in 
figure 49, the patient could expire while the 
anesthetist continues to “control his respira- 
tions.” Obviously this is shown to stress a par- 
ticular technic and is not the usual procedure. 

This is an outstanding reference and con- 
tribution to the literature and would be a useful 
addition to the dentist's or physician’s library.— 
James B. Edwards. 
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Announcements 


@ Exuisits at 42ND ANNUAL MEETING OF SURGEONS 


For the first time at an annual meeting, the American Society of Oral Surgeons has invited 
exhibits. It has been announced that adequate exhibit space has been assigned at the Westward 
Ho Hotel, Phoenix, Ariz., for the forty-second annual meeting which will be held October 12-15. 

A complete exhibits prospectus will be mailed on request to any organization supplying equip- 
ment, materials or services used by the oral surgeon and meeting official standards of the American 
Dental Association. 

At the forty-first annual meeting held in New York, membership in the society was announced 
as 947. Officers elected to serve through the Phoenix meeting are: president, Fred A. Henny; 
president-elect, Frank H. O'Halloran; vice-president, Lyall O. Bishop, and_secretary-treasurer, 
Edward C. Thompson. 


@ ANNouNCES OrAL SurcERY Courses Leapinc to M.S. DecrEE 


The College of Dentistry of the University of Illinois is accepting applications for two and three 
year full time courses in oral surgery beginning in July 1960. Both programs carry credit toward a 
Master of Science degree. 

Further information can be obtained from Daniel M. Laskin, department of oral and maxillo- 
facial surgery, University of Illinois, 808 S. Wood St., Chicago 12. 


@ Emory Dentat Scuoot Orrers REsipeNcy OrAL SurRGERY 


In cooperation with the Emory University Schools of Dentistry and Medicine, approved two year 
residencies in oral surgery are available at the Atlanta Veterans Administration Hospital and 
Grady Memorial Hospital. 

The residencies are approved by the Council on Dental Education of the American Dental 
Association and are recognized and accepted toward the partial fulfillment of American Board of 
Oral Surgery requirements. 

Further information can be obtained from H. J. Harpole, professor of oral surgery, Emory 
University School of Dentistry, 106 Forrest Ave., N.E., Atlanta 3, Ga. 


@ Oren A. O_iver To BE FETED AT APPRECIATION BANQUET 


An appreciation banquet honoring Oren A. Oliver of Nashville, Tenn., will be held Sunday, 
May 1, at the Hotel Peabody in Memphis. The Tennessee State Dental Association, during its 
ninety-third annual session, will be host. E. Jeff Justis, Trustee of the American Dental Asso- 
ciation’s Sixth District, is chairman. 
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@ Curmicat FELLowsuirps 1n PATHOLOGY OFFERED AT PENNSYLVANIA 


A clinical Fellowship in oral pathology, supported by the American Cancer Society, at the Uni- 
versity of Pennsylvania, School of Dentistry, is open to qualified applicants. A tax-free stipend 
of $3,600 accompanies the Fellowship for one year beginning July 1, 1960. 

Applications should include a curriculum vitae, academic record in dental school and at least 
two letters of reference. The deadline for receipt of all credentials is March 15. The address is: 
Committee on Fellowships and Traineeships, 4001 Spruce St., Philadelphia 4. 


@ Ora Surceons’ OFFicerR To SPEAK AT MicuicAN MEETING 


Edward C. Thompson of Urbana, Ill., secretary-treasurer of the American Society of Oral Sur- 
geons, will be a featured essayist at the 103rd annual meeting of the Michigan State Dental Asso- 
ciation May 2-4 at the Statler-Hilton Hotel, Detroit. Michigan has one of the largest state dental 
conventions in the nation, and more than 3,500 persons are expected to attend. 


@ Hosprrat Dentat Service MEETINGS SCHEDULED 


The Council on Hospital Dental Service of the American Dental Association will meet April 11 
and 12 at the Central Office of the Association in Chicago. 

The Council also announces that it will be a co-sponsor of the Institute on Hospital Dental 
Service to be held jointly May 16-19 by the American Hospital Association and the American 
Medical Association. The institute will be held at the Henry Grady Hotel, Atlanta, Ga. 


@ Eveventy Mip-ATiantic STATES CONFERENCE ON DENTISTRY 


The theme of the eleventh Mid-Atlantic States Conference on Dentistry is the “Contributions of 
the Basic Sciences to Current Clinical Practice.” The conference, sponsored by the University 
of Pennsylvania School of Dentistry, will be held April 24-29 at the Hotel Hershey, Hershey, Pa. 

Essayists will be Herbert K. Cooper, Stanley C. Harris, Ph.D., Wilton M. Krogman, Ph.D., 
John B. MacDonald, Balint J. Orban, George C. Paffenbarger and Harry Sicher, M.D. 
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PENTOTHAL 


THE STANDARD OF SAFETY 
AND EFFECTIVENESS IN 
INTRAVENOUS ANESTHESIA 


Just as it is the drug of choice the world over for intravenous 
ad anesthesia in other clinical procedures, Pentothal is perhaps 
@ the best drug available in many oral surgery cases. 
An impressive margin of safety...ease and rapidity of 
induction ...swift emergence from unconsciousness... relative 
freedom from postoperative nausea—these are some of the 
advantages Pentothal offers the oral surgeon. 
Of equal importance is Pentothal’s unmatched clinical 
background of over 3000 published world reports, covering 
nearly every known surgical procedure. Truly, to know 
intravenous anesthesia is to know Pentothal. 


PENTOTHAL scoum 


(Thiopental Sodium for Injection, Abbott) 


ABBOTT 
NEWLY PREPARED LITERATURE, “Intravenous 


Pentothal in Dental Anesthesia’’is yours by writing to 
Abbott Laboratories, North Chicago, Illinois. 
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Doctor, do you use these materials? 


Amalgam 
Casting Investment 
Impression Compound 
Inlay Casting Wax 
Mercury 
Casting Gold Alloy 
Wrought Gold Wire Alloy 
Zinc Phosphate Cement 
Silicate Cement 
Hydrocolloid Impression Material 
Denture Base Resin 
Self-Curing Repair Resin 
Chromium-Cobalt Casting Alloy 
Acrylic Resin Teeth 


Are the materials you use on the latest, revised Certified List? 
Do you know the rigid specifications Certified Dental Materials have to meet? 


Do you know the tests that are run on these materials in the ADA Research Division 
at the National Bureau of Standards? 


You will find the specifications and the latest List of Certified Dental Materials, by their 
brand names, in the newly issued fourth edition of 


ADA SPECIFICATIONS FOR DENTAL MATERIALS 


You can not afford to be without the valuable information found in this book. 
Remember, a restoration is only as good as the material you use for it! 


KNOW YOUR DENTAL MATERIALS — — ORDER YOUR COPY NOW! 


Order Department, American Dental Association 
222 E. Superior St., Chicago 11, Illinois 


Please send me a copy of American Dental Association Specifications for Dental Materials at $2.25 
per copy. My remittance is enclosed. 


Street & Numb 


- 
or. 
\ 
\ 


93 


Preferred: 
the oral approach 
to dental 
infections 
Achromycirr V capsules 


Tetracycline with Citric Acid Lederie 

« broad spectrum control of primary and » 
secondary bacterial components of dental infections 
* sustained activity at the oral tissue level... 

no dilution by salivation as encountered with 

local agents 

¢ most convenient for office and home 
administration 

excellently tolerated... notably free of untoward 
reactions 

* suppresses or prevents possible systemic 
complications 

Available for office use, or on prescription, from 
any pharmacy. 250 mg. (blue-yellow) capsules. 
Dosage is 4 capsules per day for the average adult. 


...AN AID TO, NOT A SUBSTITUTE FOR, GOOD DENTISTRY 


_LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, New York Geteria) 
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OXYGEN, an essential 


The HANDY* 
Resuscitator 


in modern dental offices 


Oxygen for supportive therapy and resuscita- 
tion should be readily available in every dental 
Office. Its administration may prevent a seri- 
ous emergency or save a life. Although serious 
emergencies are comparatively rare, they do 
occur. A patient has the right to expect his 
dentist to be prepared to handle them. 

The outcome of an emergency may in many 
cases be determined by the immediate treat- 
ment while awaiting the arrival of other pro- 
fessional help. The HANDY resuscitator is 
an essential. 

The HANDY resuscitator is small, light, 
safe, effective, reliable and extremely 
simple to operate. No pressure 
beyond a safe amount can reach 
the patient’s lungs. Full and accu- 

*HANDY is a trademark, 


rate control of the respiratory rate is at the 
finger tips of the operator. 


THE HANDY* RESUSCITATOR does three 
important things: 


1 As Resuscitator, it automatically breathes for a 
person whose respiration has failed and automati- 
cally adjusts the depth of respiration for an infant, 
child or adult. 

2 As Inhalator, it supplies oxygen to be absorbed by 
the spontaneous respiration of the patient. It can 
be instantly converted to""Inhala- 
tion” by the turn of a single 
plainly marked valve. 

3 As Aspirator, it provides sufficient 
suction to remove obstruct- 
ing material from the throat, 
such as mucus or vomitus, 


© 1960, CHEMETRON CORPORATION 


NATIONAL CYLINDER GAS DIVISION, CHEMETRON CORPORATION 


840 North Michigan Ave., Chicago 11, Illinois 


NAME 


Please send me further information on the HANDY resuscitator. 


Bulletin NM 110. 
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Jane's 
postoperative pain 
is relieved by 


Zactirin 


Ethoheptazine Citrate with Acetylsalicylic Acid, Wyeth 


Non-narcotic ZACTIRIN provides potent analgesic and anti-inflammatory 
action that promptly relieves pain of trauma, infection, dental or oral 
surgical procedures. Two ZACTIRIN tablets are equivalent in analgesic 
effectiveness to codeine, 32 mg. (4 gr.) plus acetylsalicylic acid, 

650 mg. (10 gr.). Side reactions are minimal. 

Supplied: Tablets, botties of 48. Each tablet contains 75 mg. (1.14 gr.) ethoheptazine 
citrate (yellow layer) and 325 mg. (5 gr.) acetylsalicylic acid (green layer). 

Wyeth Laboratories Philadelphia 1, Pa. 


A Century of Service 


is 
4 


Special Tour to Hawaii 
October 15-25, 1960 


FOLLOWING PHOENIX MEETING 
Also another flight October 20 
following A.D.A. Meeting 
INDEPENDENT TRAVEL 


Arrangements have been made for 
Members and their friends to travel 
by Jer Arr SERVICE as a group, and pro- 
vide hotel of choice on Warxtxt. Not a 
tour-package. You buy your own sight- 
seeing as you desire it. Meeting of the 
Hawauan Dentat Society is available. 


Write for Information Now 


CARRICK TRAVEL BUREAU 
Oberlin, Ohio 

Member: American Society Travel Agents 

Serving the Dental Profession Thirty Years 


INDEX TO ADVERTISEMENTS 
Abbott Laboratories 


American Dental Association 
Dental Abstracts 


Specifications for Dental 
Materials 


Carrick Travel Bureau 


Cook-Waite Laboratories, 
97, 98, 99, 100 


Lederle Laboratories 


National Cylinder Gas Division, 
Chemetron Corporation 


This Is What They Say 


I have read some of the original articles that you have 
condensed, and | just can’t say enough for the way you 
have managed to preserve the basic facts of each 
article, and the clarity with which these facts are pre- 
sented. 


The above statement was made about Dental Abstracts by a subscriber to this im- 


portant dental magazine. 


By reading Dental Abstracts you can expand your knowledge of dental advances 


throughout the world. 


Each issue contains an average of 90 abstracts of important articles and a year’s sub- 
scription covers the highlights in 34 categories. Be sure to send in your subscription now! 


Subscription Dept., American Dental Association, 222 E. Superior Street, Chicago 11, Illinois. 


Please enter my subscription to Dental Abstracts for one year ($8.00, U.S.; $9.00 abroad). My remittance 


is enclosed. 


City, Zone, State. 
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A New Formula 
with New 
Standards of Performance 


Brand of “mepivacaine 


3 
i 
NEO-COBEFRIN® ! io 
| 


CLINICAL RESEARCH STUDIES, RIGIDLY CONTROLLED 
AND BLIND, CLEARLY REVEAL THESE 
HIGHLY DESIRABLE ANESTHETIC PROPERTIES... 


* TOLERANCE —Carbocaine is remarkably well-tolerated, 
both locally and systemically. Its therapeutic index (ratio of 
potency to toxicity) is extremely favorable. Neo-Cobefrin 
‘as vasoconstrictor enhances this new solution’s tolerance. 
SAFETY — Meticulous investigation reveals no allergic responses 
to Carbocaine. This was to be expected since 
the chemical structure of the drug is entirely new. 
ANESTHETIC EFFECTIVENESS — The incidence of satisfactory 
anesthesia recorded clearly establishes the fact 
that Carbocaine achieves a new standard of excellence. 
MODERN ONSET—Very rapid, frequently reported as 
‘immediate’. Reason: the Carbocaine molecule is small, 
hence Carbocaine penetrates and diffuses quickly. 


Try Carbocaine Now — order your supply from your dental dealer today. 
Comes in 1.8 cc. min. cartridges, 50 cartridges per can. 


Clinical samples and detailed literature available on request. 


1450 Broadway - New York 18, N.Y. 


CARBOCAINE and NEO-COBEFRIN are the trademarks (Reg. U.S. Pat. Off.) of Sterling Drug Inc. 
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. af Ekenstam, B., and Egnér, Bérje: Svensk . 


MORE FACTS ABOUT CARBOCAINE ° 


This truly new local anesthetic formula for dentistry—has been 
thoroughly researched and clinically tested on thousands of 
patients both in the United States and Europe during the past six 
years. Results and conclusions may be found in these references: 


. af Ekenstam, B., Egnér, B., Ulfendahi, L. R., Dhuner, K. G., 


and Oljelund, 0.: Trials with Carbocaine. Brit. J. Anaesth. 
28, 503, (1956). 

Dhuner, K. G., Oljelund, 0., and Aagesen, G.: Carbocaine 
—d,1-N-Methyl-Pipecolic.Acid 2,6-Dimethylanilide—a new 
Local Anesthetic Agent. Acta Chirurgica Scandinavica. 112, 
Issue 5, 350-358, (1956). 


. af Ekenstam, B., Egnér, Bérje, and Pettersson, Gésta: 


Local Anaesthetics |. N-Alkyl Pyrrolidine and N-Alkyl 
Piperidine Carboxylic Acid Amides. Acta Chemica Scan- 
dinavica. 2, 1183, 1190, (1957). ~ 

logisk 
Férening. Nordisk Medicin. 57, 638. (1957). 


. Ulfendahi, L. R.: Some Pharmacological and Toxicological 


Properties of a New Local Anesthetic, Carbocaine. Acta 
Anaesth. Scandinav. 1, 81-86. (1957). 

Frahm, Von M.: Beitrage zur pharmakologischen Auswer- 
tung neuer Lokalanalgetica. Der Anaesthesist. 7, 44-46. 
(1958). 


. Luduena, F. P., Hoppe, James 0., Coulston, F., and Dro- 


beck, H. P.: The Pharmacology and Toxicology of Mepiva- 
caine, a New Local Anesthetic (in press). 


. Nilsson, Eric and Wendeberg, Bo: Effect of Local Anes- 


thetics on Wound Healing. Acta Anaesth. Scandinav. 2, 
87-99. (1957). 

Brun, Arne: Effect of Procaine, Carbocaine and Xylocaine 
on Cutaneous Muscle in Rabbits and Mice. Acta Anaesth. 
Scandinav. 3, 59-73. (1959). 


10. Mumford, J. M. and Gray, T. C.: Dental trial of Carbo- 
caine. Brit. J. Anaesth. 29, 210. (1957). 


11. Griesser, Von Gerd: Uber ein neues Lokalanaesthetikum. 
Deutsche Med. Wochschr. 82, 2071. (Dec. 6, 1957). 


12. Boberg-Ans, Af. J.: Sammentigning Af Virkningen Af to 
Lokalanalgetica. Nordisk Medicin. 60, 1361. (Sept. 18, 
1958). 

13. Diederich, Von M.: Therapeutische Mitteilungen. Miichen. 
Med. Wchnschr. 100, 386. (Mar. 7, 1958). 

14. Dam, Willy and Guidmann, Niels: Carbocaine: —A New 
Local Anaesthetic. Acta Anaesth. Scandinav. 1, 101-104. 
(1957). 

15. Harnisch, H.: Local Anaesthesia Without the Addition of 
a Vasoconstrictor. Zahnarzti. Welt/Zahnarzti. Reform/ 

ZwR. 10. (1957). 

16. Berling, Claes: Carbocaine in Local Anaesthesia in the 
Oral Cavity. Odont. Revy. 9:254-267. (1958). 

17. Wessinger, G. D.: Mepivacaine—A Potent New Local 
Anesthetic (in press). 

18. Bezzemberger, 0. and Stelimach, R.: Clinical Trials of a 
New Local Anesthetic. Dtsch. Zahnartztl. Zeitschr. 12:22, 
(1957). 

19. Feldmann, G. and Nordenram, A.: The Anesthetic Effect 
of Carbocaine and Lidocaine (in press). 


20. Via, William F., Jr. and Beyer, Hans A.: New Develop- 
ments in Anesthesiology. J.A.D.A. 58:18-22. (May, 1959). 
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